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1. Executive Summary

SATS Committee Overview

The initiative to create the Southeast Arizona Transmission System (SATS) study group

was based upon the common interests of Tucson Electric Power (TEP) and Southwest
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Transmission Cooperative (SWTC). In light of the integrated nature of their respective

transmission systems there was an obvious benefit to be achieved from coordination of

their study and planning efforts. Meetings were held between August and December of

2006 at which a number of entities expressed interest in pursuing a coordinated

planning effort for the entire southeast Arizona region. SATS became an official

subcommittee of the Southwest Area Transmission (SWAT) subregional planning

committee in October of 2006 and its first study plan was approved by SWAT in May of

2007.

l
l

To date twenty entities have participated in the SATS study effort. These participants

have included transmission service providers, distribution cooperatives, federal and

state agencies, developers, and a military reservation. The following table lists the

SATS study participants.

I

o

Acciona Ener

Arizona Power Authorize

Arizona public Service

EI Paso Electric

Fort Huachuca

Public Service of New Mexico

Southwestern Power Grou

Sur Zia Transmission Proect

Tucson Electric Power Com an

Western Area Power Administration

Arizona Co oration Commission

Arizona lode pendent Schedulin Administrator

Central Arizona Proect

Environmental Plan fin Grou

New Mexico Renewable Trans. Authorit

Southwest Transmission Coo elative

Sul hut S rim s Valle Elem. Coo .

Trico Electric Coo elative

U.S. Bureau of Reclamation

Western States Ener Solutions

Table of SATS Participants

The SATS study area includes all, or portions, of Cochise, Graham, Pima, Pinal, and

Santa Cruz counties. Within this region are transmission, sub-transmission, and

generation facilities owned and operated by various entities including Arizona Public

Service (APS), Central Arizona Project (cAp), Sulphur Springs Valley Electric

Cooperative (SSVEC), Trico Electric Cooperative (Trico), Uri source Energy (UNSE)

and Western Area Power Administration (WESTERN), in addition to S\NTC and TEP.

There are also possible generation and transmission project proponents within the area,

such as the Bowie Power Station generation project and the Sur Zia Southwest
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Transmission Project. The following map provides an illustration of the SATS study

area. i
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SATS Study Footprint

SATS Study Overview

The SATS study process has been a collaborative effort that was conducted in an open

and transparent stakeholder forum. Southeast Arizona is a rapidly growing area with a

pressing need to increase local area Load Sewing Capability from remote resources.

Opportunities to maximize the regional value of transmission investment to import

remote resources are being explored as they become known. In addition, the group

recognizes the importance of actively evaluating impacts of potential EHV transmission

and remote resource projects that are under consideration to transmit large quantities of

power through SATS. These projects are significant due to SATS' strategic location

bordering Mexico, New Mexico and the high growth power markets north and west of

the greater Tucson area. Renewable resources are implicitly considered as they are
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anticipated to become an increasing portion of the remote resources under

consideration to be transmitted into the SATS load pocket. The SATS group relies on

information related to evolving efforts to transmit renewable energy into and through

Southeast Arizona.

SATS goal is to have a 20 year transmission plan covering the entire SATS area

assuming transmission and distribution facilities are owned and operated as a "single

system". Key objectives include developing a transmission plan that:
ll

! l
l•

i
i

i

•

•

Provides reliable load serving capability while minimizing redundant transmission

investment.

Consists of alternative projects that offer mutual benefits, and therefore the

lowest cost while minimizing aesthetic and environmental impacts.

Responds to future uncertainties such as load forecast error, ability to site new

transmission projects, decisions and timing for large generation and/or

transmission projects, plus related technical or financial risk.

Provides a sound basis for developing individual Transmission Provider long-

range transmission plans.

Establishes a planning process which facilitates ongoing assessment of future

opportunities to further optimize long-range strategies.

The initial planning horizon for the SATS study spanned the twenty year time frame

from 2007 to 2026. Load forecasts spanning this period were provided by each of the

SATS load serving entities. In addition, a saturation load study was prepared by TEP

for their service area which provided insights beyond the twenty year planning horizon.

The primary purpose of the saturation study was to ensure that projects proposed for

the twenty year planning horizon would continue to be technically and economically

viable. Development of power flow base cases for 2010, 2016, 2026 and saturation was

proposed. The purpose of 2010 was to assess projects for the three-to-five year time

frame to determine which, if any, issues required resolution using short-term measures.

A 2016 case was chosen based on availability of a SWAT case to develop a ten year

case. Scope changes were made as the study effort progressed and preliminary

saturation case results became available. As the study effort progressed there was a

transition to development of improved models for the five, ten and twenty year planning

horizons. A twenty year base case (2028) was prepared from the saturation case by
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1

l

scaling loads down to approximately 75%, and an additional ten year (2018) analysis

was based on a greater than 50% saturation case. (Note that percentages referenced to

saturation apply only to TEP.) i

lThe electrical interface between the SATS participants' facilities and external systems

was defined to provide as much clarity as possible about which transmission systems

affect the study area. This interface identities the boundary between the long-range

SATS planning model, and the external systems (for which modeling information was

only available for ten years into the future). The SATS interface is illustrated in the

following figure:

Southeast .~lI.i.ona Transmission Study
Transmission Interface
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SATS Transmission Interface

Note that this diagram is intended to illustrate key transmission and/or generation

interconnections without regard to transformation among voltage levels.

Planning standards, criteria and assumptions have a profound impact on the study
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process, system performance evaluation and resulting planned upgrades. All of the

SATS Participants agreed that NERC/WECC Planning Standards must be met.

Therefore NERC and WECC Standards, with the effective date of April 1, 2005, existing

as of the start of the SATS study were used in the analysis to determine the load

sewing capability of the SATS interconnected network. However, the studies

accommodated variances between S\NTC and TEP in their respective local criteria.

The SATS study is actually several coordinated studies designed to analyze and define

the characteristics of the systems within the SATS footprint, and to determine the

various options available to the companies. As a result of this approach each scenario

or case has a separate set of assumptions. For example, concerns that exist today

required study of sub-areas within the SATS footprint. These studies of local systems,

such as in Cochise County and the Tucson metropolitan areas served by TEP and Trico

were conducted with the interaction of all potentially impacted stakeholders in an open,

cooperative and interactive mode. Study assumptions in these cases were tailored to

the needs of the specific area(s) under consideration.

Load Forecasts

All SATS participants with load serving responsibility within the study area provided

"base" or "nominal" 20-Year peak demand forecasts including geographic allocation. In

the figure below individual forecasts were summed, or "stacked" one on top of the other

with TEPEE at the bottom, SVVTC added on, and so on. (Note that summing the individual

forecasts does not take diversity into account.)

i Note that Uri source Energy loads in Santa Cruz County that are currently supplied from the WESTERN
system but are planned to be served from the TEP network at the Vail substation by 2012, are not
included in the TEP forecast. The peak demand forecast for this area and which was included in the
models, ranges from approximately 90 MW in 2012 to about 125 MW in 2028.

Page 8 of 202



EXHIBIT STF 1.6
Page 9 of 202

SATS 20 Year Peak Demand Forecast
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SATS 20 Year Peak Demand Forecast

A general observation is that the load in the SATS area is expected to nearly double

over the 20 year forecast period.

In addition to the 20 year forecasts illustrated above, TEP performed a "saturated" load

study for their service area. General land use information obtained from local

jurisdictions in the TEP service territory was used to develop geographically distributed

peak demand data assuming ultimate build-out. This data was analyzed to identify likely

locations for new distribution substations as well as expansion of existing stations.

Alternative local area transmission lines were then evaluated to interconnect these new

and expanded substations and integrate them into the existing local network. This

exercise helped to identify potential future substation locations and transmission

corridors needed to serve local loads.

Scenados

Scenarios may be described as reasonably likely future states of the world (generally

the Southwest in this case) that influence decisions about which projects or strategies

should be pursued. Scenarios are typically characterized by critical uncertainties, such

as the location and capacity of future generation and/or regional transmission projects

and load forecasts. There is general recognition of the need to construct new EHV

infrastructure to bring additional power from new resources into Arizona. Whichever
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i

l

1
1
l

EHV project, or combination of projects is selected, there will be differing impacts on the

local area systems in Southeast Arizona. For this reason multiple scenarios were

developed and modeled. At this time, which of the possible Mega-Projects (TransWest

Express, High Plains Express, Sur Zia, etc.) will be built is unknown. Hence they are

treated as study uncertainties and represented as scenarios in the SATS study.

I

I
I

I
The SATS group agreed to develop a manageable number of materially different

scenarios to aid in thinking about project creation and decisions. Scenarios representing

major projects that may or may not be constructed are necessary to simulate projects

that introduce new resources either directly into the SATS area or may otherwise be

imported through potential EHV interconnection(s). As shown below, these scenarios

were represented as equivalent generators located at the nodes where these projects

are likely to interconnect, or where flows from the projects are likely to enter the SATS

network.

Southeast .~lri.ona Transmission Study
Transmission Interface
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SATS Scenario Import/Injection Locations

The generator locations and magnitude of power output used to model the scenarios, as
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approved by the SWAT Steering Committee follow:

• Palo Verde (Hassaympa) Up to 1,000 MW

• Pinal West Up to 500+ MW

• Pinal Central Up to 500+ MW

» V\hnchester Up to 1,500+ MW

Gateway/Aqua Prieta 500 MW to 1,000 MW

In the present round of studies all injections were assumed to be from Phoenix and

southeastern Arizona. Sensitivity analysis to determine the impact of mega-projects

south of Tucson will be accomplished as necessary in the next round of studies by

turning on Gateway and/or Aqua Pr ieta and reducing the NW  and SE scenar io

generation.

Current S stem

TEP's existing EHV transmission network, including jointly owned facilities, consists of

about 512  mi les  o f  500kV and 1 ,098 mi les  o f  345kV transmiss ion o f  which

approximately 2 miles and 239 miles of 500kV and 345kV respectively are wholly

owned by TEP. The balance of 510 miles of 500kV and 859 miles of 345kV are jointly

owned.

SWTC's existing EHV transmission network, including jointly owned facilities, consists of

51.6 miles of 500 kV and 216 miles of 345 kV transmission of which approximately 2.46

miles and 46.08 miles of 500 kV and 345 kV respectively are wholly owned by SVVTC.

The balance of its transmission network consists of 537.6 miles of 230 kg, 115 kg, and

69 kV facilities .

The integrated Aps, SWTC and WESTERN 115kV transmission facilities interconnect

with the adjoining SVVTC 230kV system. A significant portion of the 115kV system is

networked with and is parallel to the 230kV lines. In addition, there are several radial

lines serving loads in the southern and eastern portions of the SATS area.
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Within the SATS study area the Western 115kV transmission corridors have been

identif ied as valuable assets for a number of the alternative projects. The value is

associated with the location of the Western facilities and the potential to share capacity

in upgrades to these facilities. As a component of the SATS study efforts Western was

requested to review the status of its right-of-ways (Roln) from Saguaro and Oracle

south through the Tucson area and east to Apache. The study results indicated that

much of the Western Tucson area 115kV system could be upgraded as long as the new

facilities resided within the existing 100 foot ROW.

Lonq-term Strateqies

Long-term strategies were developed by assembling combinations of projects which

were able to address the system issues identif ied in the power f low analysis. The

approved SATS study scope calls for initial strategy designs to be based upon the

assumption that future resource additions will come from either the northwest (PV HUB

area) or southeast. Additional sensitivity analysis are planned to be subsequently

performed assuming multiple sources of generation as well as internal generation. The
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I following map illustrates potential transmission expansion projects evaluated in the

SATS studies.
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Potential Transmission Expansion Projects

In addition to the SATS area wide strategies illustrated on the preceding map, local

strategies were also developed for TEP and SVVTC. Six EHV strategies were

developed for the TEP system in the Tucson area, of which two were initially given high

priority to be evaluated. However, what is identified in the report as "Strategy F" later

emerged as the highest priority due to its favorable technical economic and aesthetic

characteristics. Strategy F includes two 345kV lines from Tortolita to north Loop and a

new North Loop substation. It also includes a new 345 kV substation at Irvington with

new 345kV connections from lwington to Vail and South Loop. Modifications to the

138kV system design envision rebuilding or reconductoring existing multiple circuits

between the EHV delivery points and the load centers within Tucson.
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S\NTC does not anticipate sponsoring any major EHV projects within the timeframe of

this analysis. Therefore, its EHV strategies were dependent on other SATS participants

EHV strategies. Since TEP was the only SATS participant with EHV strategies SWTC

reviewed the TEP alternatives to evaluate which ones would be beneficial to the SWTC

system.
l
l

l
l

Of the three areas that SVl/TC provides transmission service in this study, the Mara fa

Area was the one that SWTC saw potential benefits from the TEP EHV strategies.

There were possible joint projects identif ied such as 345kV facilities connecting

Tortolita, Mara fa, Three Points and Bicknell. A 345kV line between North Loop and

Tortolita has possible benefits to SWTC. These EHV strategies will need to be

thoroughly evaluated both economically and technically.

In addition to the transmission plans of SV\/TC and TEP, the Southwest Public Power

Resource (SPPR) group has proposed a project that interacts with potential SATS area

projects in the northern portion of the study area. Therefore alternatives coordinating

with the SPPR project should be investigated wherein new 230kV facilities extending

into Tucson from the Mara fa Tap could interconnect with the local area 115kV and

138kV systems.

Findinqs from Power Flow Analysis

2010 Case Analysis - The 2010 cases assume that only those upgrades that are

presently funded through approved capital improvement plans or other projects that are

otherwise considered highly likely candidates to be funded and constructed by 2010,

are in place.

For SWTC their 2009-2010 Construction Work Plan (CWP) includes upgrades of

SlNTC's existing system as well as joint projects between SV\/TC and others. Joint

projects with CAP include the addition of two new substations, San Joaquin and Adonis,

re-conductor of the existing MAvra-Marana 115kV line and construction of a new 115kV

line from Saguaro to Rattlesnake. Joint projects also include the SWTC and WESTERN

construction of a new interconnection at the existing SWTC Pantano substation to the

existing WESTERN 115kV line from Adams Tap to Nogales Tap.

TEP's upgrades consist of the addition of a new 500/345kV substation at Pinal West
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plus an SVC to provide voltage stability to the TEP 138kV network, both in 2008.

During the process of preparing the f ive year capital budget, TEP determined that

existing 138kV facilities between Tortolita and North Loop would limit load serving

capability from the relatively strong source at Tortolita. Therefore significant upgrades

were proposed in the Tortolita to North Loop corridor. They were recommended

because of relatively high load growth and the need to increase transfer capacity from

Tortolita. These upgrades consisted of a series of projects staged over the three year

period 2008 to 2010.

2016 Case Analysis - Combinations of EHV and local area transmission projects that

made sense based on the experience and judgment of TEP and SWTC transmission

planners were added to the 2016 cases. This was to make reasonable efforts to identify

which projects would be required for load serving capability based on information

available at that time. This work was done prior to development and analysis of any

saturation load level cases. Development of the 2016 case resulted in a nominal

transmission configuration to establish a benchmark upon which to build a revised 10-

year (2018) planning horizon case.

: l
l

TEP upgrades consist of participating in the Pinal West to Pinal Central and SEV 500kV

project and adding a new Pinal Central to Tortolita 500kV line plus additional 500/138kV

transformation. Additional 345kV transmission will also be needed into Tucson to

increase load serving capability. While a decision as to which EHV project had not been

made, TEP initially modeled a new Tortolita to East Loop 345kV with a new 345/138kV

substation at East Loop. Tortolita to East loop was modeled as it was included in the

TEP Preliminary EHV Transmission Plan. In addition to these EHV projects a number

of local 138kV projects were identified by TEP for the Tucson service area.

S\NTC potential upgrades considered consisted of: (i) participation in the Pinal West to

Pinal Central 500kV project and the Pinal Central to Tortolita 500kV project; ( ii)

interconnection of TEP's line from Pinal West to South 345kV line, (iii) a 230kV injection

point into the SSVEC area, and (iv) upgrade of 115kV line from Bick fell to Three Points

and Avra to Sandario to Three Points. Using the 2016 SATS base case, SV\fI'C

ident i f ied a  number  o f  po tent ia l upgrades  as  we ll as  a  number  o f  pos s ible

interconnection points to evaluate in the 2011-2013 CWP process. Projects beyond the

2010 planning period remain conceptual and subject to change as future demands
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increase or decrease during evaluation.

l2018 Case Analysis - The 2018 base cases evolved from the Saturation cases based

on the assumption that loads were at 50% of  estimated saturation levels . This

observation was used to determine that portion of the substation and/or transformer

capacity identified at saturation that would be required to serve load at the 50% point

and subsequently the 10-year planning horizon, 2018. Only the EHV upgrades that

were required to serve the load in 2018 were included. Initially two EHV options that

yielded comparable Load Serving Capability were evaluated; the first being Tortolita to

North Loop, and the second Tortolita to East Loop 345kV. Evaluation of these two

options indicates that there are significantly greater impacts to the underlying 138kV

system by terminating the EHV at north Loop than at East Loop. Though the East Loop

EHV option requires less 138kV improvements it incurs the cost of the additional 23

miles of 345kV to extend beyond North Loop and terminate at East Loop.

Additional work is in process to model and analyze other alternative projects that are

common to the most likely EHV strategies. The highest priority is Strategy F which

envisions a new 345kV line from Vail to Irvington and continuing on to South Loop. This

option also includes a new 345/138kV substation at Irving ton. Two others, Strategy A

and Strategy C will continue to be evaluated to determine their feasibility and cost

effectiveness in order to preserving.Ionger range planning flexibility. These particular

projects have the potential to provide shorter-term load serving capability when and as

needed, while retaining options which may be decided upon later to pursue any of the

three strategies depending upon circumstances know at that time in the future.

A proposal by the Southwest Public Power Resources group, described in Section 18,

to introduce a 230kV line terminating at the S\A/TC 115kV Mara fa Tap will be evaluated

as part of the SATS 2009 study plan.

2028 Case analysis - The results indicate that a fourth 500/138kV transformer will be

needed at the Tortolita substation. Also the major components of  the "reach-in"

s tra tegies  s hould be  in s e rvic e  a t  about the  twenty year  planning ho r izon.

Reinforcement into the northwestern Tucson area, whether it be two 345kV lines to

North Loop, as in Strategies C and F, or a variation involving 230kV as described in the

2018 case analysis above. Based on currently available information, TEP's preference
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would be for new 345kV lines from Vail to Irvington to South Loop with 345/138kV

transformation at Irvington, or Strategy F. Otherwise Strategy C would be technically

effective. Additional 345/138kV, 345 or 230/115kV and 345/230kV transformers will be

needed as well. More detailed analysis will be necessary to determine the number, size

and timing for these various transformer additions.

At the 2028 load level, based on the 2008 load forecast, EHV reinforcement consisting

of 345kV transmission additions into Vail from the east or into North Loop from the

northwest would be adequate to serve SATS area load.

Saturation Case Analysis - Initial results indicated that the 345kV additions described in

the 2028 case analysis would not be adequate to serve saturated loads. Therefore

extensive 500kV additions were modeled, to include a second Pinal Central to Tortolita

line, two Winchester to Vail lines and a Vail to South Loop to Pinal West line. Multiple

500/345kV transformers were required at the Winchester, Vail, South Loop and Pinal

West substations. Note that the Tortolita to Winchester 500kV line was modeled in the

2028 cases, and remained in the saturated load cases. These extensive 500kV system

upgrades technically meet the SATS area load serving needs. However no analysis was

performed to optimize the system or to determine if other options might have extended

the life of the 345kV upgrades modeled at the 2028 load level.

Cochise Count Stud

A sub-committee of the SATS group was formed to address the transmission and load

serving concerns specific to the Cochise County area. Of particular concern to this sub-

committee was the transmission system serving loads in and surrounding the City of

Sierra Vista. Although these concerns have been raised in prior transmission planning

activities, a series of outages experienced in the Sierra Vista area, during the period of

October 9"' through October 11"" of  2007, emphasized the need to formalize the

discussions and try to f ind an acceptable solution. W hen an Acc Staf f  member

characterized the issue as, "one that is very serious and needs to be dealt with ASAP,

SATS responded by creating the Cochise County Study Group. Leadership of the

Group was assigned to Sulphur Springs Valley Electric Cooperative (SSVEC). svc

agreed to perform the technical studies associated with the Group's efforts.

Transmission service in Cochise County consists principally of radial lines which feed
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into the underlying sub-transmission system. SWTC provides transmission service to

SSVEC's Sierra Vista area loads principally via two radial lines; a 115kv line from

Pantano to Kartchner substations and a 230kV line from Butterf ield to San Rafael

substations. Some additional capacity can be imported into the Sierra Vista area over

SSVEC's 69kV sub-transmission system from their tie to SWTC's Apache substation.

WESTERN provides transmission service to APS which then delivers power, via a radial

115kV transmission line from the Adams Tap substation to its Mural substation, to serve

its loads in the south-central and far southeastern corner of Cochise County. TEP

serves Fort Huachuca via a radial 138kV line which emanates from its Vail substation.

An alternative path for up to approximately 16 MW to Fort Huachuca is provided by a

TEP 46kV sub-transmission line connected to the TEP 138kV bus at the South Loop

substation. The issue presented for resolution to this subcommittee was that, under

various load conditions, an outage of any one of these radial transmission lines (an N-1

condition) could result in the loss of load.

The subcommittee members held their meetings over the period of November, 2007

through January, 2008. The members of this subcommittee agreed that the objective of

the study group would be:

To determine and recommend transmission solution(s) using 115, 138, and 230kV lines

and substations to solve existing N-1 transmission problems within southern Cochise

County.

During this period SlA/TC conducted a technical evaluation on seven transmission

options proposed by the subcommittee. These seven options, which included upgrades

to both the area's transmission and sub-transmission systems, were:

3.

7.

1. Pantano-Kartchner-San Rafael-Butterfield 230kV loop.

2. San Rafael to Mural 230kV Extension.

Sloan to Huachuca East Radial 230kV.

4. Tie of TEP's 138kV to SWTC's 115kV Lines.

5 Apache-Tombstone-Kartchner 115kV.

6. Emergency Tie to TEP's 138kV at Fort Huachuca.

San Rafael to North Kartchner 230/115/69kV.

The Cochise County Study Group agreed that an additional 230kV transmission line into
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the Sierra Vista area would be necessary to address system reliability and provide for

expected future load growth. There was also agreement by the subcommittee that a

230kV loop through the Sierra Vista area is the preferred long-term technical solution.

The future loop would not only eliminate reliability issues in the Sierra Vista area, but

could also address future load sewing issues for Aps. What remained an issue within

the subcommittee was the timing of this 230kV loop. However, no final conclusion,

beyond the need for a 230kV loop, was reached in this initial phase of the Group's study

process.

The recommendation of the Cochise County Study Group was to suspend its activities

until the completion of a right-of-way study to be commissioned by SlNTC. This study is

intended to determine the probability of creating a new transmission corridor into the

Sierra Vista area.

Develo in a Flexible Plan

A f lexible plan has built- in features that take uncertainty about future events into

account. For example, a given strategy may ultimately offer the greatest load sewing

capability. However, it may also require the most new 345kV facility construction to

implement at a relatively higher cost, and possibly also has the greatest risk associated

with obtaining the permits to build. There may be further f inancial risk of potential

stranded investment if projected load growth fails to materialize, or if the actual growth

rate is significantly lower than currently forecasted.

Thinking about these uncertainties leads to the addition of variations to the basic

strategies to attempt to mitigate regulatory and financial risks. For instance, Strategy B

may be modified to preserve the option of switching to Strategy A by acquiring ROW or

obtaining options on the rights-of-way needed to add the lines that would not otherwise

be necessary in Strategy B. Modifications would also be considered for the Strategy B

local area HV transmission plan, again to preserve the option to make the switch to

Strategy A. This option is referred to as "B->A" in the below influence diagram.
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Conclusions

There are significant benefits of a coordinated subregional study effort using a single

system approach. The SATS participants directly involved in developing the study

scope; in developing alternative strategies; in modeling and analysis, and documenting

results gained a much better understanding of current and emerging system issues than

would have been otherwise possible by working independently. Partic ipants who

diligently participated in the many meetings and teleconferences, and who reviewed the

documentation provided excellent feedback, valuable information and insights that could

not have been accessed otherwise.

Specific benefits of joint planning include the following:

• Provides a framework for SATS Transmission Providers to prepare capital

•

•

•

•

budgets and ten year plans

SATS provides a forum to ensure accuracy of planning models, and to identify

system issues involving interconnected transmission facilities, and to jointly

develop mutually beneficial solutions,

Provides a protocol for establishing "need" during project siring activities before

regulators,

Potentially higher reliability, through the use of multiple corridors versus multi-

circuits in single corridors wherever possible;

Identif ication of potential joint projects which could result in lower overall
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•

construction requirements,

Working with adjacent subregional study groups provides an effective means to

resolve seams issues;

Lower individual technical and financial risk through better information and

creative group thinking,

Lower cost, aesthetic and environmental impacts through pursuit of possible

joint projects.

Conductinq a subregional study looking out beyond the ten year planning horizon

creates a sound basis for developing short-term plans in the context of a long-term

46- . Key findings include:

• Identified key EHV strategies to serve saturated load at ultimate buildout,

• Identified potential future transmission corridors and substation sites,

• The plan recommends flexibility in view of uncertainty considering alternatives to

minimize long term risk;

Worked collaboratively with the Cochise County stakeholders in the pursuit of

developing a short-term (3 to 5 year) plan to address existing contingency issues

which will provide a long-term solution,

•

Establishinq a subregional study group facilitates an on-qoinq process to solve

remaining or emeroinq issues:

Five year planning horizon dilemma, described in Section 15, is to be addressed

in the SATS 2009 study plan. The problem has been relatively well defined and

divided into discrete geographical study areas within SATS,

Ongoing effort will continue to guide and inform the public in stakeholder forums

as well as Transmission Providers' capital budgets and ten year plans

Recommendations and 2009 SATS Study Plan

Recommendations for the SATS study are documented as a list of  actions in the

proposed 2009 SATS Study Plan as follows:

Proposed 2009 SATS Study Plan

• Present plan 8i subsequent f indings to SWAT, WestConnect and to local

stakeholders

• Revise load forecasts

Page 21 of 202



EXHIBIT STF 1.6
Page 22 0f202

•

O

O

O

•

O

•

•

•

•

Engage SATS in early case building to ensure accuracy of database for 2009 ten

year planning cases:

Focus on Arizona for ten year planning to include cases for years 1 through

5 plus year ten,

Preparation for ACC ten year plans, RMR, BTA and compliance studies;

Provide support and documentation to other regulatory agencies such as

FERC and Rural Utility Services (RUS);

Investigate implications of increased Freeport McMoRan Inc (FMI) loads in SATS

study footprint:

Seek input from, and participation by FMI to address their anticipated plant

expansion,

Investigate alternative configurations to mitigate high flows on the Winchester

345/230kV transformer, Apache - Bicknell 230kV line and 230/345kV Bicknell

transformer caused by EHV system contingencies;

Develop and evaluate alternatives to the two joint Tortolita - North Loop 345kV

proposal based on the SPPR Three Terminal proposal;

investigate impact of Sur Zia in coordination with CATS EHV, NM, SWAT RTTF

study groups and other entities;

Develop and evaluate alternatives for joint SWTC/TEP substation(s) to supply

TEp/Trico loads south of Tucson;

Continue Cochise County planning in an effort to comply with ACC Biennial

Transmission Assessment recommendations;

May conduct studies to accommodate renewable energy projects,

Complete capital cost estimates and economic analysis, including losses;

Identify potential projects,

Conduct Scenario Sensitivity analysis, such as Load Forecast, Efficiency, Local

Renewable Resources, Local 81 Distributed Generation, and location of external
i
I
E

resources.

Introduction and Overview l

i
l

i

2.

Tucson Electric Power Company (TEP) and the Southwest Transmission Cooperative,

Inc. (SWTC) initiated discussions in August of 2006 to pursue a joint transmission study.

The first planning session, to identify common interests and to determine the feasibility

of jointly pursuing a twenty-year transmission plan, was convened on August 31, 2006.

The parties agreed that the potential benefits were significant enough to develop a
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lstudy work plan and to establish an open communication process to elic it broad

participation by interested stakeholders.

The Western Area Power Administration (WESTERN) hosted a meeting on October 31,

2006 to explore opportunities presented by a joint planning effort. The timing coincided

well with WESTERN's announced plans to conduct a study of the Southeast Study

Region (SSR) of  Arizona similar to the recently completed study of  WESTERN's

Northwest Study Region. Coordination of this study with the proposed joint Southeast

Arizona Transmission Study made sense since the study area footprints coincide.

A work planning session was held at the Trico Electric Cooperative, Inc. (Trico) offices

on December 5, 2006, by parties who were interested in a joint study. Participants

included Arizona Public Service (Aps), the Central Arizona Project (cAp), Public

Service Company of New Mexico (PNM), Sulphur Springs Valley Electric Cooperative,

Inc. (SSVEC), S\A/TC, Trico, TEP and WESTERN, plus other entities including the

Entegra Power Group, LLC. (Entegra) and Southwestern Power Group (Bowie and

Sur Zia Projects). These participants agreed that the study should be referred to as the

Southeast Arizona Transmission Study (SATS) and further worked collaboratively in

facilitated sessions on a draft work plan and schedule for the study. The results of this

effort are documented in the SATS Work Plan and Schedule.

The formation of SATS was announced at the SWAT Oversight Committee meeting on

October 18, 2006. SATS became a formal SWAT study group and a member of the

SWAT Steering Committee. The SWAT Oversight Committee approved the study plan

and schedule on May 16, 2007.

SATS participants jointly developed and agreed on goals and objectives, scope and

schedule, methodology, criteria and resources to complete the study. A cornerstone of

the process is that the study will be conducted on a "single system" basis. Detailed

meeting and teleconference notes are available through the WestConnect website.

The SATS planning process has been open to any interested stakeholder with open

communication and unencumbered information exchange encouraged and supported.

The group has enjoyed the participation of project developers, load serving entities,

customers, the Arizona Corporation Commission (ACC) staff, and others, along with
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SATS area and neighboring transmission providers. The level of coordination that has

taken place within SATS began before the implementation of FERC Order 890. All

meeting notices of SATS are posted on the WestConnect website at

www.westconnect.com and are forwarded to all entities within the WestConnect

footprint via the SWAT e-mail blaster.

3. Participating Organizations

3.1.Acciona Energy: Acciona Energy, a Spanish company, develops and manages

renewable energy projects, including small hydro, biomass, solar energy and

thermal energy, and the marketing of biofuels. It also has assets in the field of

co-generation and wind turbine manufacture. As of 2007, it is carrying out

research projects to produce hydrogen from wind power and to manufacture

more eff icient photovoltaic cells. As of 2007, Acciona Energy is the largest

developer, owner and operator of wind farms in the world, with 164 wind farms in

nine countries representing over 4,500 megawatts (MW) of wind power installed

or under construction. Acciona Energy is also the developer, owner and operator

of Nevada Solar One, the world's first solar thermal plant bum in more than 16

years, and the third largest facility of its kind.

3.2.Arizona Corporation Commission (ACC): The ACC is a regulating agency for

the public power corporations created under the state of Arizona Constitution.

Under a state statute, ACC conducts a biennial transmission assessment for the

state of Arizona. The ACC has also the author ity to approve s ir ing of

transmission lines, 115kV and above, and power plants 100 MW and larger.

The Commission Staff participates in the regional and sub-regional transmission

planning forums.

3.3.Arizona Independent Scheduling Administrator Association (AzlSA): AzlSA is a

voluntary, non-profit Arizona corporation formed January 1, 1999, as an interim

electric transmission scheduling administrator to facilitate the operation of

Arizona's competitive electric retail market until a regional independent system

operator, becomes operational. AzISA will initially administer and oversee all

activities on the OASIS of the control area operators.
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AzISA intends to serve as the scheduling administrator on behalf of the providers

and users of the interconnected transmission system within the State of Arizona

and to facilitate open, non-discriminatory transmission access on the

interconnected transmission system. if there is distribution congestion, then

there may be a role for AzISA in overseeing distribution congestion management

and distribution access.

3.4. Arizona Power Authority (Authority): The Authority is a body corporate and politic

established by the Arizona legislature in 1944. The Authority is authorized to

bargain for, take, and receive electric power developed from the main stream of

the Colorado River and sell such capacity and energy to certain qualif ied

purchasers in the State of Arizona. The Authority's primary source of power is

the Hoover Plant at Hoover Dam located approximately 25 miles from Las

Vegas, Nevada Transmission of power to Arizona is made available primarily

through purchases of transmission capacity from WESTERN.

The Authority's participation in SATS is to help plan reliable transmission service

to its wholesale contractors within or near the SATS footprint.

3.5.Arizona Public Service (APS): APS provides electric service to several Cochise

County load pockets. In a continuing effort to provide reliable and cost effective

service, APS coordinates development of the load serving network with all

regional, and local load serving entities. SATS, being a subcommittee of the

regional SWAT coordination group, is undergoing a long term electric reliability

assessment o f  the future  Cochise county load serving capac i ty. APS

participation within the SATS assessment is to ensure that all future electrical

network additions are coordinated with planned future facility additions of the

other SATS members.

3.6. Central Arizona Project (CAP): CAP is a water resource development and

management project that delivers Colorado River water, either directly or by

exchange, into central and southern Arizona. The project was designed to

provide water to nearly one million acres of Indian and non-Indian irrigated

agricultural land areas in Maricopa, Pinal and Pima Counties, as well as

municipal water for several Arizona communities, including the metropolitan
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areas of  Phoenix and Tucson. The United States Bureau of  Reclamation

Reclamation") constructed and owns the features of the CAP. Under contract

with Reclamation, Central Arizona Water Conservation District (CAWCD)

operates and maintains the CAP and repays the Arizona portion of the United

States' construction costs. The balance of the costs was to settle Indian water

rights claims.

The CAP features  inc lude near ly 400 miles  of  230kV, 115kV and 69kV

transmission lines and substations to serve the pumping loads that deliver the

water to the state users. The CAP also has generation and transmission rights in

the Navajo and Inter-tie Projects as well as Hoover Dam. There are 31 miles of

115kV transmission line within the SATS study area to the west of the Tucson

Mountains and 38 miles of 115kV transmission lines originating at Electric

District #2 substation and connecting to Saguaro generating station

switchyard, which is at the northern boundary of the SATS study area. These

two transmission lines serve nine of the 15 CAP pumping plants across the

state. CAP is the largest s ingle user of  electr ic ity in the state and has a

combined load of nearly 500 MW.•
3.7.

ii
l

l

EI Paso Electric (EPE): EPE is an interconnected member of the Western

Electricity Coordinating Council (WECC) and is located at the far southeastern

corner of WECC. EPE is connected to the Southwest Power Pool (SPP) only

through an asynchronous tie. In to ta l,  EPE owns , in who le  o r  in par t ,

approximately 950 miles of 345kV transmission line, most of which is located

within New Mexico. EPE's Extra High Voltage (EHV) transmission system is

comprised of three chief components: a series of 345kV AC lines that connect

EPE's local transmission system in and around the City of EI Paso to the WECC

interconnected grid; the s ingle 345kV line that interconnects EPE's local

transmission system to the SPP through an HVDC terminal; and the 345kV

transmission lines that distribute power imported from the WECC and SPP to

EPE's local system. EPE's major transmission interconnections with other

utilities are at the (1) West Mesa Switching Station near Albuquerque, New

Mexico with Public Service Company of New Mexico (PNM); (2) Eddy County

HVDC Terminal near Artesia, New Mexico with Southwestern Public Service

Company (SPS), and (3) Springerville Generating Station and Green lee

Page 26 of 202



EXHIBIT STF 1.6
Page 27 of202

i

l

l

l

i

l

i

Substation (both in Arizona) with Tucson Electric Power Company (TEP). EPE

also has a partial ownership interest in three 500kV transmission lines in

Arizona, from the Palo Verde Nuclear Generating Station's switchyard to the

Kyrene and Westvving Substations in the Phoenix area. EPE has approximately

800 MW of wholly-owned gas-fired generation in the EPE service area and is a

joint owner in the coal-fired Four Corners Power plant (104 M\N) and Palo Verde

Nuclear Generating Station.

3.8. Environmental Planning Group (EPG): EPG is an interdisciplinary

environmental planning and design firm that places responsibility, integrity, and

the balance of human, natural, and cultural resources at the forefront of project

development and resource management.

3.9. Fort Huachuca: Fort Huachuca is a major Army installation located in Western

Cochise County. This facility is equivalent to a city of 15,000 and is one of the

largest employers in Southern Arizona. One of the prime missions, electronic

testing was located here due to the low electric and magnetic fields (EmF). High

Voltage Elec tr ic  Transmiss ion lines  create EMF. The For t's  interes t in

participating in coordinated transmission planning with local and SATS area

transmission providers and other stakeholders is for Energy Security (reliability)

and encroachment on mission (increased EMF).

3.10. New Mexico Renewable Transmission Authority (RETA): RETA was created

to expand renewable energy transmission and storage projects. The projects

undertaken by RETA must source at least 30 percent of their energy from

renewable energy sources. RETA is a stand-alone entity administered by an

eight-member board. Five members are appointed and serve staggered three-

year terms and three are government representatives. RETA can identify and

establish corridors for transmission of electricity within the state, participate in

regional transmission forums to plan and negotiate for the creation of interstate

transmission corridors; finance or plan, acquire, maintain and operate eligible

facilities; and exercise the power of eminent domain to forward the development

of its projects as long as utility property is not taken and electric reliability is not

materially diminished, as determined by the New Mexico Public Regulation

Commission.
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3.11. Public Service Company of  New Mexico (PNM): PNM is New Mexico's

largest electricity and natural gas provider, is based in Albuquerque and has

offices in more than 20 cities. PNM serves about 487,000 electricity customers

and about 490,000 natural gas customers in about 100 communities statewide

and also sells electricity on the wholesale market.

l
ll
l

3.12. Southwest Area Transmission (SWAT): SWAT is comprised of transmission

regulators/governmental entities, transmission users, transmission owners,

transmission operators and environmental entities The goal of SWAT is to

promote regional planning in the Desert Southwest. The SW AT regional

planning group includes several subcommittees, which are overseen by the

SWAT Oversight Committee.

3.13. Southwest Transmission Cooperative (SlAfTC): SVVTC owns and operates

transmission facilities and has rights to transmission service to support its six

member distribution cooperatives located in the Arizona, Southern California,

and New Mexico region. The six cooperatives are Anza Electric Cooperative

(AEC), Duncan Valley Electric Cooperative (DVEC), Graham County Electric

Cooperative (GCEC), Mohave Electric Cooperative (MEc), Sulphur Springs

Valley Electric Cooperative (SSVEC) and Trico Electric Cooperative (Trico).

Currently SWTC maintains 608 miles of transmission lines ranging from 69 to

345kV.

S\NTC has a vested interest in participating in SATS because four member

cooperatives reside in southeastern Arizona. These cooperatives include

DVEC, GCEC, SSVEC and Trico. SlNTC has seen much benefit in conducting

long range studies to identifying joint projects and critical upgrades to the

existing system that will allow SWTC to serve projected load growth with the

interconnected power system of participating utilities.

3.14. Southwestern Power Group (SWPG): SWPG is an energy project

development company located in Phoenix, AZ. SWPG provides front-end

project development services for large power generation and EHV transmission

projects, including site acquisition, state and county licensing and permitting,
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federal licensing and permitting, WECC approvals and other pre-construction

activity. SWPG is the owner-developer of Bowie Power Station and Sur Zia

Southwest Transmission Project.

3.15. Sulphur Springs Valley Electric Cooperative (SSVEC): SSVEC is a non-

profit, member-owned distribution cooperative providing electricity to more than

50,000 services  over  some 4,000 mi les  o f  energized line. Located in

southeastern Arizona, the cooperative's service territory covers parts of Cochise,

Graham, Pima and Santa Cruz Counties and includes the communities of Sierra

Vista, Huachuca City, Patagonia, Elfrida, Benson, St. David, Bowie, San Simon,

Willcox, Sonoita and Pearce-Sunsites.

3.16. Sur Zia Southwest Transmission Project (Sur Zia): Sur Zia is evaluating the

potential to develop a new regional electric transmission line between southern

New Mexico and southern Ar izona. Sur  Zia would allow potentia l future

development of power from renewable energy sources, such as geothermal,

wind, and solar, to be transported by the Sur Zia Project to the Arizona and New

Mexico regional transmission systems. Sur Zia is a participation transmission

project that is being developed by Southwestern Power Group of Phoenix, As.

3.17. Trico Electric Cooperative, Inc. (Trico): Trico, a Touchstone Energy®
Cooperative, is a member-owned, non-profit electric distribution cooperative

headquartered in Mara fa, Arizona, northwest of Tucson. Established in 1945,

Trico provides electric service to more than 35,000 member customers over

nearly 3,200 miles of line. Trico serves a diverse membership, including urban,

suburban and rural communities in northwest Tucson, Green Valley, Mara fa,

Sahuarita, Corona de Tucson and Arivaca

3.18. Tucson Electric Power Company, Inc. (TEP): TEP, a UniSource Energy

subsidiary, is a vertically-integrated electric utility that provides retail electric

service to more than 375,000 customers in Southeastern Arizona. Tucson's

service territory consists of a 1,155 square mile area and includes a population

of approximately 931,000 in the greater Tucson metropolitan area of Arizona.

UniSource Energy Services (UES), another UniSource Energy subsidiary within

the SATS geographic area, is a utility that provides electric service to customers
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in Santa Cruz County.

I
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3.19. Western Area Power Administration (WESTERN): WESTERN markets and

delivers reliable, cost-based hydroelectric power and related services within a

15-state region of the central and western U.S. WESTERN is one of four power

marketing administrations within the U.S. Department of Energy whose role is to

market and transmit electricity from multi-use water projects. WESTERN's

transmission system carries electricity from 57 power plants operated by the

Bureau of Reclamation, U.S. Army Corps of Engineers and the International

Boundary and Water Commission. Together, these plants have an installed

capacity of 10,395 megawatts. l
l

WESTERN and its energy-producing partners are separately managed and

financed. In addition, each water project maintains a separate financial system

and records.

3.20. Western States Energy Solutions, LLC: Western States Energy Solutions is

a consulting company with expertise in transmission planning, interconnections,

and transmission service. It also consults on interconnection configuration,

operations issues, relaying configurations, and power related communications

issues. Clients include renewable energy developments in New Mexico, Tribal

renewable projects in New Mexico, Arizona and California, and gas f ired

generation in Mexico. Western States Energy Solutions LLC interest in SATS is

the development of transmission that will also include wheeling for renewable

energy resources to the Tucson and Phoenix areas for New Mexico wind and

solar energy projects.

4. Definitions

4.1 . Delta V: Change in voltage between pre- and post-contingency conditions.

4.2. Extra High Voltage (EHV) is the term applied to voltage levels that are greater

than 230kV.

4.3. High Voltage (HV) is the term applied to voltage levels greater than 100kV and

less than or equal to 230kV.

4.4. Initially Out of Service (IOS): A system element is IOS if it is out of service and

system adjustment is complete.
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4.8.SpeciaI Protection Scheme (SPS) or Remedial Action Scheme (RAS): SPS or

RAS is designed to detect abnormal system conditions and take pre-planned,

corrective action (other than the isolation of  faulted elements) to provide

acceptable system performance. SPS actions include among others, changes in

demand controlled load shed), generation, or system configuration to

maintain system stability, acceptable voltages, or acceptable facility loadings

4.9. Static VAR Compensator (SVC): An SVC is an electrical device capable of

continuously providing reactive power to control dynamic voltage swings under

various system conditions.

System Adjusted: System Adjusted is the post-contingency condition after

local generation is adjusted as needed, reactive devices are switched as

needed, and elements / load out of service are restored as possible.

Transmission Providers: A Transmission Provider is "Any public utility that

owns, operates or controls facilities used for the transmission of electric energy

in interstate commerce".3

4.5. Load Sewing Capability (LSC): LSC is the greatest amount of load that can be

served considering EHV and HV system limitations, through the combination of

transmission capability and maximum available local generation within any given

load pocket, while meeting NERCANECC/Local Internal Reliability Criteria.
4.6. Load Serving Entities: The entity that secures energy and transmission service

(and related Interconnected Operations Services) to serve the electrical demand

and energy requirements of its end-use customers.

4.7. North American Electric Reliability Corporation (NERC): NERC is an

international independent, self-regulatory, not-for-profit organization, whose

mission is to ensure the reliability of the bulk power system in North America.2

(€.0

4.10.

4.11.

4.12. UniSource Energy Corporation: Uri source Energy Corporation (NYSE:

UNS) is the largest publically-traded company headquartered in Tucson, Ariz.

UniSource Energy's primary subsidiaries include Tucson Electric Power (TEP),

which serves nearly 400,000 customers in southern Arizona, and UniSource

Energy Services (UES), a utility that delivers natural gas and electric service to

more than 240,000 customers across Arizona.

3 Source: NERC website.
Source; 18 CFR Part 358 [Docket No. RM071-000 Order No. 717] Standards of Conduct for

Transmission Providers, (Issued October 16 2008)
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4.13.

to western wholesaleeffective

as as possible in Western

WestConnect: WestConnect is composed of utility companies providing

transmission of electricity in the southwestern United States. The members work

collaboratively to assess stakeholder and market needs and to develop cost-

enhancements the electricity market.

WestConnect is committed to coordinating its work with other regional industry

ef for ts  to achieve much consistency the

Interconnection".

4.14. Western Interconnection: The Western Interconnection is one of the two

major alternating current (AC) power grids in north America. The other major

interconnection is the Eastern Interconnection. The three minor interconnections

are the Québec Interconnection, the Texas Interconnection, and the Alaska
interconnections.

All of the electric utilities in the Western Interconnection are electrically tied

together during normal system conditions and operate at a synchronized

frequency operating at an average of 60Hz. The Western Interconnection

stretches from Western Canada South to Baja California in Mexico, reaching

eastward over the Rockies to the Great Plains.

4.15. Western Electricity Coordinating Council (WECC): The Western Electricity

Coordinating Council is a Utah nonprofit corporation with the mission to: 1)

maintain a reliable electric power system in the Western Interconnection that

supports eff icient competitive power markets; and 2) assure open and non-

discriminatory transmission access among Members and provide a forum for

resolving transmission access disputes between Members consistent with FERC

policies where alternatives forums are unavailable or where the Members agree

to resolve a dilute using the mechanism provided in Section 11 (Transmission

Access Mission).

5. Study Process

The SATS study process is  consistent with SW AT, W estConnect and W estern

Interconnection regional planning processes. Since SATS was formed the entire study

process has been a collaborative effort that was conducted in an open and transparent

Source: WestConnect website.
> Source: WECC website.
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stakeholder forum. SATS is recognized as a sub-regional study group within SWAT,

and has engaged stakeholders through a transparent process well before this process

became a requirement through the FERC Order 890. This process is documented in

SATS participating transmission providers' Attachment K to their respective Open

Access Transmission Tariffs (OATTs).

I

l

i
l

SATS has chosen to conduct the study in light of both local and regional needs and

concerns. Southeast Arizona is a rapidly growing area with a pressing need to increase

local area Load Serving Capability (LSC). The base assumption is that all incremental

loads, with the exception of the output from the existing four Sundt steam units and the

DMP combustion turbine in the TEP system as described in Section 13, will be supplied

from remote resources. Transmission plans resulting from the assumption that all

incremental loads will be supplied by remote resources will logically indicate the largest

transmission infrastructure capital improvement requirements. This plan may then serve

as the benchmark against which to measure deferral or elimination of  potential

transmission upgrades associated with options to increase energy efficiency, distributed

generation, new local generation and other measures. Hence, opportunities to maximize

the regional value of transmission investment to import remote resources are welcome,

and will be explored as they become known. In addition, the group recognizes the

importance of actively evaluating impacts of potential EHV transmission and remote

resource projects that are under consideration to transmit large quantities of power to

and through SATS. These projects are signif icant due to SATS' strategic location

bordering Mexico, New Mexico and the high growth power markets north and west of

the greater Tucson area.

Renewable resources are implicitly considered as they are anticipated to become a

larger portion of the remote resources under consideration to be transmitted into the

SATS load pocket. The SATS group relies on information related to evolving efforts to

transmit renewable energy into and through Southeast Arizona. For example, RETA,

along with other SATS participants, will be working with the AZ/NM Renewable Task

Force that was set up under SWAT to define renewable energy areas in the state of

New Mexico. At the same time RETA plans to be actively involved in the Western

Renewable Energy Zones (WREZ) designations. R ETA has  taken the  PN M

transmission map along with the wind, solar and geothermal NREL maps, including

what is in the queues for renewable resources in New Mexico and has identif ied
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locations on a map along with the estimated potential amount. Upon public comment of

the renewable areas, RETA will be looking to define a transmission corridor to export

the renewables.

Large projects intended to import new resources, including renewables, are modeled as

described in Section 12: Scenarios. Therefore the SATS "reliability" study will provide a

sound foundation for the "economic" study process conducted by the Transmission

Expansion Planning Policy Committee (TEPPC) of the Western Electricity Coordinating

Counsel (WECC). The AZ/NM Renewable Task Force has evolved to become the

SWAT Renewable Transmission Task Force (SWAT RTTF) and is expanding its scope

to include most of the WestConnect footprint. RETA, TEP and other SATS members are

active participants in the expanded SWAT RTTF and in the TEPPC Technical Advisory

Subcommittee (TAS). These regiona l groups  are  f ocused on identifying and

characterizing signif icant wind, solar, geothermal and biomass renewable energy

resources that are located throughout the Western Interconnection. The general

objective of TEPPC is to provide a database, model and preliminary analysis that may

be utilized to help facilitate development of renewable projects in conjunction with

additional transmission capacity needed to transmit generation projects' output to load

centers throughout the west. These regional ef forts are intended to dramatically

increase the likelihood that mega-projects such as those represented in Section 12:

Scenarios will be built.

The SATS study process does not make any provisions for renewable resource

integration nor for  regulation service that may be necessary to accommodate

intermittent or non-dispatchable renewable resources injecting into the SATS Planning

Area.

SATS engaged the SWAT Steering Committee, consisting of the sub-regional study

group Chairs, to formulate scenarios that simulate large proposed generation and/or

associated EHV transmission projects. These potential projects, until commitments are

made to pursue any of them, are uncertain and therefore treated as scenarios. In order

to expedite twenty-year planning, the SATS participants agreed to scale loads and

necessary transmission reinforcement alternatives within the SATS area while

maintaining external systems load and resource balance based on the SWAT 2016

base case available at the beginning of the SATS process.
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During this process a problem was identified in that a significant increase in SATS load

causes thermal s tress on surrounding systems external to the SATS footpr int.

Scenarios were developed to alleviate this problem by simulating possible large

generation and transmission projects. This effectively provided an external system

equivalent in the absence of  a SWAT or other system-wide base case modeling

expansion plans beyond the ten-year planning horizon. These scenario proposals were

represented as equivalent generators located at the nodes where these projects are

likely to interconnect, or where flows from the projects are likely to enter the SATS

network. More detail on scenarios is presented in Section 12: Scenarios.

6. Study Goals and Objectives

The goal is  to have a 20 year transmission plan covering the entire SATS area

assuming transmission and distribution facilities are owned and operated as a "single

system". Note that SATS participants may have transmission assets outside of the

SATS study boundary, and therefore not included in the scope of the SATS study. Key

objectives include:

6.1.A transmission plan that provides Load Sewinq Capability, attempting to

minimize investment, to serve SATS area customer needs supplied from remote

resources. Adequate capability is measured by meeting applicable North

American Electric Reliability Corporation (NERC), WECC and local reliability

standards and criteria.

6.2.A transmission plan consisting of alternative projects that offer mutual benefits,

and therefore an opportunity to minimize cost through joint ownership. Joint

projects  can minimize aesthetic  and environmental impacts  by avoiding

construction of redundant facilities. Projects are to be divided into categories to

indicate which are planned for the near term (e.g. five year planning horizon)

and most likely to be implemented versus a "catalog of projects" that are under

consideration among others and potentially competing for selection beyond the

five year planning horizon.

6.3.An inherently f lexible transmission plan that responds to future uncertainties

such as load forecast error, ability to site new transmission projects, decisions
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and timing for large generation and/or transmission projects, plus related

technical or financial risk.

6.4.A sound basis for developing individual Transmission Provider land-ranqe

transmission plans. A key objective is to develop and compare joint SATS

strategies against plans that individual Transmission Providers might otherwise

prepare independently.

6.5.A transmiss ion planning document and process that facilitates ongoing

assessment of future opportunities to further optimize long-range strategies.

Future opportunities, including those that may defer or eliminate transmission

investment inc lude local or  regional renewable resources, demand s ide

technologies; clean and eff ic ient advanced distr ibuted energy conversion

technologies; potential load management and remedial action schemes (RAS),

and others.

TEP and SWTC are preparing individual twenty year transmission plans which will be

informed by this SATS planning effort. Each recognizes that the contiguous nature of

their service territories and interconnected transmission facilities must be considered in

their respective long-range transmission plans. Each is interested in identifying projects

that offer mutual benefits and therefore may be candidates for potential joint projects.

APS, CAP and WESTERN own and operate 115kV transmission facilities in the SATS

area. They are preparing long range transmission plans recognizing that interconnected

facilities present similar opportunities for integration into joint projects that may provide

mutual benefits.

Study Scope and Schedule7.

The SATS study area encompasses the southeastern portion of  Pinal, southern

Graham, most of  Pima and all of  Cochise and Santa Cruz Counties. There are

transmission and generation facilities owned and operated by various entities including

Arizona Electric Power Cooperative (AEPCO), WESTERN, CAP, and APS in addition to

SWTC, TEP and UNS Electr ic  in the SATS study area. There are also possible

generation and transmission project proponents within the area, such as the Bowie

Power Station generation project and the Sur Zia Southwest Transmission Project, who
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participate in SATS. Other stakeholders included the Arizona Corporation Commission

(ACC), Fort Huachuca, vendors and consultants.

1:Figure SATS Study Footprint shows the geographic area and transmission systems

to be included in the study.
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Fiqure 1. SATS Study Footprint

Note that the SATS footprint encompasses a broad range of land uses, jurisdictions and

system challenges. For example, the Tucson and surrounding metropolitan area is

undergoing rapid growth and development, and becoming a higher density urban

environment. The communities south of  Tucson and in Cochise County are also

exper ienc ing deve lopment pressures  but do not have the extens ive exis t ing

infrastructure normally associated with more highly populated regions. Therefore SATS

must view its understanding of issues and potential solutions from these dif fering

perspectives. Sub-studies were undertaken to address these special circumstances,

and are addressed in other sections of this report.
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The initial schedule for the study is shown in Figure 2: Original SATS Schedule below:

2007

Q1 Q2 QS QS_
>

>
A

20 Year Load Forecast
1 Prallmlnaryl Floral

Saturation Load Study
¢ Saturation Base Casa

T
Load Flow Base Cases

/ 2010 a 2016 model
/ 2026 Model

4
A

A l

:
I L

.1
L21

_i
1

-1
-'1

_

1I
l

I

Standards. Crltorla & Assumptions

Methodology

situation Analysis

Altematlve Strategies

Scenarios

Strategy/scenario (Rlsk Analysis)

Economlc  Ser-nlng

Preferred Strategy

L_

¢*_
L'A

L_
*x
I__ lDocument & Present Results

.10 / 20 Year Plan
-20 Year Plan Floral

Fiqure 2. Oriqinal SATS Schedule

The actual sequence and timing of activities has not been precisely followed. Revisions

to the scope such as addition of cases for 2018 and changing from 2026 to 2028 for the

twenty year  planning hor izon came about as  a result of  lessons learned while

conducting the saturation study. The saturated load study (described in Section 10),

particularly power flow case and alternative strategy development also took significantly

longer than expected. Most of the work based on the original 2016 case was redone to

take the addition of  as many as 40 potential new load serving substations and

associated 138kV infrastructure for the TEP system into account. A summary showing

the number of existing and potential new substations is included in Section 9.7 Table 5.

TEP Load Sewing Substations. Significant progress was made in 2007 with a great deal

accomplished in 2008 as outlined in the SATS 2008 Transmission Study Plan. The

revised schedule is shown in the following Figure 3. 2008 SATS Schedule.
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2006

Q3 Q4 Q1

2007 2008

Q2 Q3 Q4 Q1 Q2 Q3
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Study Work Plan & Schedule

Load Forecast & Saturat ion

Strategy Development &Analysis .

RefineModels / Coordinate HV with EHV

Strategy I Scenario Analysis

Economic Analysis ..

SensitivityAnalysis (Forecast, LocalGeneration)

Construction Schedule ..

ListPotential Projects / Sponsors

Draftl Interim / Final Report . A

Fiqure 3. 2008 SATS Schedule

The first three tasks, Study Work Plan 8. Schedule, Load Forecast & Saturation Study

and Strategy Development 8. Analysis, were essentially completed by the end of 2007.

The next three tasks continued well into 2008. The power flow models were refined to

incorporate transmission system topology changes that were identif ied during the

Saturation Study and Strategy Development 8< Analysis phases. The revised models

were such a significant improvement that all SATS participants agreed to extend the

original schedule. This allowed the study to proceed based on much more sound

information.

Economic Analysis consisted of alternative projects capital cost estimates that were

prepared individually by the SATS Transmission Providers. However, the Transmission

Providers decided to not disclose these preliminary estimates due to sensitivity over

uncertainty associated with land and environmental costs as well as concerns that this

information might influence actual land costs. Therefore the SATS 2009 Study Plan will

include tasks to work with other subregional and regional planning entities in the

Western Interconnection to arrive at cost estimates that are consistent throughout the

west.

Limited sensitivity analysis was done to gain an understanding of the potential for

deferr ing or eliminating transmission investment by changes in the demand for
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electricity and/or the addition of generation within local load pockets. These initial

findings suggest that more in-depth analysis should be pursued in 2009.

l
l

l

l
Lists of Potential Projects & Sponsors and their associated Construction Schedules

were developed and included in this report. The list includes projects that are the most

likely candidates to be incorporated into the individual SATS participating Transmission

Providers' ten year transmission plans. A "catalog of projects" listing other alternatives

that did not appear to be as likely to be developed was also prepared. The "catalog" is

important to retain as some of these projects could become more viable candidates due

to changing future circumstances. Thus the SATS study provides valuable information

to help guide development of coordinated capital budgets and long range transmission

plans of  the individual Transmiss ion Providers . This  inc ludes having a better

understanding of projects that may be jointly pursued.

The  SATS s tudy repor t ,  which ini t ia lly se rved as  a  guide  f o r  the  s tudy and

documentation of the process, has evolved into this report.

7.1.The electrical interface between SATS and external systems was defined to

provide as much clarity as possible about which transmission systems are

included. This interface identifies the boundary between the long-range SATS

planning model, and the external systems which are modeled only ten years into

the future. The SATS interface is illustrated in Figure 4: SATS Transmission

Interface below:
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Fiqure 4. SATS Transmission Interface

Note that this diagram is intended to illustrate key transmission and/or

generation interconnections only. It is not intended to serve as an accurate

transmission system single line diagram. Hence no transformation among

voltage levels is represented.

7.2.The planning horizon for this study covers the twenty year time frame from 2007

to 2028. However, the saturation study, in addition to geographically distributed

loads, provided insights beyond the twenty year planning horizon. The primary

purpose of the saturation study was to ensure that projects proposed for the

twenty year planning horizon would continue to be technically and economically

viable. Similarly project viability in the twenty year time frame helps to identify

and prioritize which projects to include in the catalog. More detailed information

is included in Section 10: Saturated Load Study.

7.3.Aqqreqate twenty year load forecasts were provided by the SATS load serving

entities. These forecasts primarily serve as a guide for determining when SATS
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area transmission additions would be required, and to determine the magnitude

of incremental remote resources.

7.4.Development of power flow bases cases for 2010, 2016, 2026 and Saturation

was proposed. The purpose of 2010 was to assess projects for the three-to-five

year time frame to determine which, if  any, issues required resolution using

short-term measures. 2016 was chosen based on availability of a SWAT case to

develop a ten year case. Scope changes were made as the study ef fort

progressed and preliminary Saturation case results became available. A twenty

year base case (2028) was prepared from the Saturation case by scaling loads

down to approximately 75%, and additional ten year (2018) analysis was based

on a greater than 50% Saturation case. Thereafter cases were developed to

characterize the system at the approximate five year planning horizon and to

test alternative projects. TEP utilized this information to prepare cases and to

conduct analysis for the preliminary 2009-2013 capital budget. Note that

percentages referenced to Saturation apply only to TEP.

7.5.

l

i
l

Need for transmission line or substation projects is generally based upon a

determination that existing facilities are not adequate to provide reliable services

to customers at the lowest possible cost with due consideration to minimizing

environmental and aesthetic impacts. SATS partic ipants apply NERC and

WECC Planning Standards, and individual utility specific criteria to analyses to

make this determination. Transmission planning personnel endeavor to

recommend projects that meet these standards and criteria, and those which

make economic sense in the context of  long-term transmission planning

strategies. Long-term transmission planning covers a planning horizon of twenty

years with consideration of ultimate build out scenarios that extend well beyond

the twenty year horizon. In turn, having a catalog of alternative EHV and local

area transmission projects for the twenty year planning horizon provides better

information, influencing decisions about which projects to pursue in the ten year

planning horizon. Hence the planning process involved evaluation of power flow

system analysis results, development of alternative strategies (combination of

possible upgrade projects), scenario (addressing uncertainties) development

and strategy/scenario assessment over a broad range of load levels.
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7.6.Generally EHV transmission reinforcements were developed to provide

adequate transmission capacity to import power from remote resources. Most

new resources to serve forecasted load within the SATS boundary were

assumed to be located outside of the SATS area. A few exceptions including the

proposed Bowie power plant and other relatively small local projects were

considered. Remote resources that may be available beyond the ten year

planning horizon had not been clearly defined at the time the SATS analysis was

done. Therefore they were simulated by generation at appropriate interface

locations as described in Section 12. Scenarios.

8. Study Criteria

Planning standards, criteria and assumptions have a profound impact on the study

process, system performance evaluation and resulting planned upgrades. All of the

SATS Participants agreed that NERCANECC Planning Standards must be met.

Therefore NERC and WECC Standards, with the effective date of April 1, 2005, existing

as of the start of the SATS study were used in the analysis to determine the load

sewing capability of the SATS interconnected network. A copy of Table I. NERC

Transmission Standards - Normal and Emergency Conditions is attached as Appendix

B to this report.

Analysis was divided into SATS-wide and by individual participants' local area systems.

The SATS-wide analysis consisted of All Lines In Service (ALIS) and N-1. SATS

Participants relied on the following for SATS-wide and individual analysis:

I
!
|

l
l

8.1.Three to Five-year Planninq Horizon: Remedial Action Schemes (RAS),

including load shedding (LS) when allowed, were modeled. SATs-wide analysis

evaluated NERC/WECC Category A and Category B conditions. Individual

transmission providers conducted analyses of Category C and D contingencies

as appropriate on their respective local systems. Thermal limits, voltage

deviation of 5%, and minimum voltage of 0.95 p.u. were identified through

flagging conditions under which those limits are reached. Criteria for determining

when upgrades are required, while conducting detailed area analysis, were

based upon individual participants' policy

8.2.Ten-year Planninq Horizon: Same as Five Year, except that RAS and LS were
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l

not considered for SATS-wide analysis. Individual partic ipants conducted

Category C and D contingency analysis as appropriate per the NERC/WECC

standards for detailed local area evaluations.

8.3.Twenty-Year Planning Horizon: RAS and LS were not considered for SATS-wide

or individual participants' analysis. Individual participants conducted Category C

and limited D contingency analysis.

l

l

8.4.The SATs-wide analysis was divided between TEP and SWTC. TEP analyzed

the 2010 system and S\NTC analyzed the 2016 system. In this analysis, system

performance was evaluated for All Lines in Service (ALIS) and for s ingle

contingencies (N-1). Each transmission owner in the SATS area provided a list

of contingencies (115kV and above) for this analysis. Each of these outages was

evaluated against WECC and NERC Planning Standards. In the 2010 analysis,

existing RAS were evaluated, if provided. For the 2016 time frame and beyond,

it was agreed that RAS would not be evaluated for s ingle contingencies.

TEP and svc also initially performed detailed analysis on their respective

systems for the 2010 and 2016 cases. Emphasis was shifted to 2013 and 2018

cases as the study progressed to reflect lessons learned through the planning

process. TEP's detailed analysis included Category C and De contingencies as

appropriate on the TEP EHV network. TEP's Category C and D outages were

comprised of all pairs of EHV transmission lines and transformers and 138kV

transmission outages that are included in TEP's Tie-Open Load Shed (TOLS)

system. TEP's Category C outages are EHV transmission elements that share a

common right-of-way, share a common breaker, and 138kV main-and-transfer

busses. The Category D outages were all the remaining pairs of TEP EHV

elements in the singles contingency list.

S\A/TC performed detailed analysis for normal and contingency conditions. The

analys is  covered Categor ies A, B, and C of  the NERCANECC Planning

Standards.

" Category D analysis was limited to cases that modeled strategies that were deemed most likely to be
pursued but only, with limited application within the ten year planning horizon. Alternative strategies were
initially screened based on Category B and C analysis.

Page 44 of 202



EXHIBIT STF 1.6
Page 45 of 202

W
l

8.5.Local criteria varied among the SATS participants. Criteria used by TEP and

S\NTC for transmission planning in their respective service areas are described

in this section. TEP's local criteria, in addition to the NERC and WECC criteria,

are shown in Table 1: TEP Pre-Contingency Local Criteria and Table 2: TEP

Post-Contingency Local Criteria.

EHV Volta e Ran e

138kV Avera e Volta e

Tortolita VAR Flow

Generator VAR Output

TEP Pre-Contin enc Local Criteria

1.03 - 1.04 u, if possible

1.0210 1.0235 u

Into Sa Caro 500

SVC - In Service

0 .- 1 MVAr, All units

SVC Out of Service

19 - 20 MVAr, Sundt Steam Units

0 - 1 MVAr, Local Combustion Turbines
Table 1. TEP Pre-Contingency Local Criteria

TEP Post-Contin enc Local Criteria

138kV Avera volta e 098 -1  05  u
Table 2. TEP Post-Contingency Local Criteria

SlA/l'C's internal criteria and power flow analyses standard are shown next with

Table 3 below identifying the SWTC voltage criteria used for the steady state

voltage assessment.
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i
W

Bus Voltage Limits for

SOUTHWEST TRANSMISSION SYSTEM

PRE-CONTINGENCY POST-CONTINGENCY

High Limit Low Limit High Limit Low Limit Delta V

u u u u %

1.05 0.95 1.10 5
Table 3. SWTC Steady State Voltage Criteria

Table 4 below identif ies the S\NTC thermal criteria used for the steady state

thermal assessment which is typically used in planning studies.

SYSTEM CONDITION MAXIMUM ALLOWABLE FACILITY LOADING

100% of Normal rating
Pre-contingency

(All lines in)

Post-contingency 110% of Normal rating

Table 4. SWTC Steady State Thermal Loading Criteria

The steady state analysis was performed with pre-contingency solution parameters that

allowed adjustment of load tap-changing transformers (LTCs), static vat devices (SVDs

including switched capacitors) and phase shifting transformers. Post-contingency

solution parameters only allowed adjustment of LTCs and SVDs (including switched

capacitors).

9. Study Methodology and Assumptions

The SATS study is actually several coordinated studies designed to analyze and define

the characteristics of the systems within the SATS footprint, and to determine the

various options available to the companies prior to the urgent time crunch to meet

reliability concerns. Since that is the case each scenario or case has a separate set of

assumptions.

For example, long range electrical peak demand needs will have assumed build out to

the levels that are presently envisioned by local city and county planners, developers,

and other stakeholders. These require making assumptions about load locations and
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magnitudes based on existing land use plans and new generation envisioned to support

future year estimates. Another Loads and Resources application is the shorter term of

lower projected loads and generation. By combining these two extremes the planner

can demonstrate possible construction plans which will accommodate both extremes

with the best use of scarce resources.
i

Another example is the application of  through f low requirements associated with

Renewable Generation under consideration to be developed north of Arizona and/or

within Arizona and New Mexico. The current vision includes development of relatively

large interstate transmission projects to transmit significant amounts of power through

New Mexico, entering Southeast Arizona and continuing to markets west of Arizona.

Some of this power is expected to be delivered within New Mexico and Arizona. The

balance is assumed to be transmitted to the west across the SATS area. In this case

the assumption of 500 MW to 1500 MW injection at Winchester was applied as a best

guess of "reality" in the absence of clearly identified and committed power resource and

transmission projects. When applied to the cases, this large injection was expected to

create an added impact. Treatment of these uncertain proposals is described in greater

detail in Section 12. Scenarios.

Coordination among the SWAT study subgroups will increase as more information

about potential transmissions projects interconnecting the respective subgroup study

boundaries becomes available. Examples include studies to assess the implications of

flow-through caused by large transmission projects associated with possible large wind

and other generation projects. information provided through High Plains Express (HPX)

and Sur Zia analyses, when it becomes available, will help to better define subgroup

area interconnections. Another example is a proposal by the Southwest Public Power

Resource (SPPR) group (described in Section 18) to deliver power from new generating

projects to Load Sewing Entities (LSEs) in Southern Pinal and Northern Pima Counties.

All of these alternatives influence strategic choices and project decisions within the

SATS study area.

Finally, concerns that exist today require study of sub-areas within the SATS footprint.

These studies of local systems, such as in Cochise County and the Tucson metropolitan

areas served by TEP and Trico were conducted with the interaction of all potentially

impacted s takeholders in an open, cooperative and interactive mode. Study
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assumptions in these cases were tailored to the needs of the specific area(s) under

consideration.

I

I

Three planning horizon models (ten-year, twenty-year and saturated load level) were

created, with assumptions including specified yearly projections of loads and resources.

A few cases were also run at the thirty-year load level. Building saturated load power

flow cases as the first step provided insights that were not otherwise available, wherein

developing saturated models began with a "working hypothesis", running contingency

tests, and iterating to reasonable alternative strategies. Using the resulting build-out

information helped to identify necessary new substations and associated local

interconnecting transmission needed to supply the new substations. In the TEP cases,

the local 138kV topology included a few new network paths that were inspired by

potential new substations that enhanced transfer capability that was not otherwise

identified by building on pre-ten year model base cases. In other words, ultimate build-

out as modeled in "Saturation" cases helped to identify projects with a greater likelihood

of remaining sustainable beyond the ten and twenty year planning horizons. The

specifics of methodology and assumptions follow:

9.1.The lone range electrical peak demand needs of the SATS stakeholders were

identified and documented. These forecasts were incorporated geographically

into the power f low base cases that were initially acquired through SWAT.

Individual load serving entities' aggregate peak demand forecasts were used to

determine timing associated with load levels at which analysis indicated that

system reinforcement would be needed. The sum of the individual aggregate

peak forecasts, while not taking diversity into account, also helped to define the

amount of new power supply resources needed within the SATS study area.

More detail is included in Section 11: Load Forecast.

9.2.The Transmission Planninq Process is interactive and iterative. Transmission

system adequacy issues are typically identified by conducting power flow studies

of the existing transmission new/vork with greater than existing loads modeled. in

an ideal world, system issues emerge within the latter part of and beyond the

typical capital budget planning horizon. This would allow sufficient time to make

informed capital investment decisions, obtain necessary regulatory permits,

acquire right-of-way and substation sites, and otherwise facilitate timely and
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cost-effective project design, construction and commissioning.

Pre-existing and/or anticipated transmission network limitations were identified

through power f low contingency evaluation of network models with known or

relatively certain 7 future upgrades represented in the SWAT cases for 2010. In

TEP's case, some new capital budget projects were introduced beginning as

early as 2010 to address local area thermal load issues. Beyond the capital

budget horizon, evaluation of  potential system enhancements begins with

modeling possible projects as a working hypothesis. In these cases, analysis

amounted to identification of system vulnerabilities as the basis to formulate

additional logical and realistic reinforcement alternatives.

9.3.Emerqinq regulatory requirements and regional policies must be taken into

consideration. For example, increasing support for renewable resources tends to

accelerate changes in the placement and characteristics of new generation and

associated transmission. As a result, work performed by the SWAT RTTF

identified the potential for relatively large wind and solar projects that were not

previously under consideration in Arizona.

In addition, regional studies involving interstate EHV transmission projects to

transmit output from large renewable generation projects outside of Arizona are

being addressed through the WECC Transmission Expansion Policy Planning

Committee (TEPPC). WestConnect is actively involved in coordinating these

study efforts between SWAT and adjacent regional groups such as the Colorado

Coordinated Planning Group (CCPG) and a recently formed group called the

Sierra Sub-regional Planning Group (SSPG) covering northern Nevada and

northern California.

The SATS study plan is to continue developing a transmission plan to serve

load in Southeast Arizona. However, close coordination will be needed to

ensure that s tudy assumptions for  the SATS study are reasonable and

consistent with sub-regional and regional efforts. The SATS Study is a reliability

7 However the topology changed significantly from the 2010 SWAT case due in large part to the
Saturated Load Study and related SATS analysis.
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study which will feed into the TEPPC regional congestion study process, with

TEPPC using their economic models to evaluate renewable resources on the

Western Interconnection.

9.4.Ratinqs used in the Power Flow Cases. For base cases (all lines in service),

flows on all facilities are to be less than the normal (or continuous) ratings. For

N-1 analysis, post-contingency f lows may exceed the continuous rating, but

must always be below the emergency rating. Continuous ratings may also be

used to screen or identify the first contingency of interest for N-1-1 study work.

Those n-1 contingencies exceeding the continuous rating were then "system

adjusted" to reduce post contingency flows to be within the continuous rating in

preparation for the next contingency. Generally, facility loading should be less

than continuous ratings with all lines in service. Loading may exceed continuous,

but always be less than emergency under contingency conditions. n-1-1 criteria

s ta te  that loading should be reduced to  continuous  f o llowing "sys tem

adjustment" (typically within 30 minutes) following the first outage (e.g.N-1) in

anticipation of the next contingency.
l

9.5.Analysis based on the 2016 SWAT power flow case began with an assessment

of the SATS area model. Alternative projects were considered, as the ten year

case inc luded projects that are under consideration but not necessar ily

committed. Hence the 2016 cases would incorporate a combination of

"committed" and "planned" projects. Committed projects are those which may be

in current capital budgets or otherwise approved by individual Transmission

Providers (TP). Planned projects generally refer to those under consideration

beyond the capital budget planning horizon, and which may be competing with

other alternatives. The latter projects are included in the catalog of projects.

9.6. A 2018 base case was developed by TEP after substantial prioress had been

made on the EHV strategies described in Section 19 at the saturation load level.

The intention was to prepare an approximate 50% of saturation load case, which

correlates to about the year 2018 in the load forecast, to calibrate against the

SWAT 2016 base case. This model turned out to be very different from the 2016

SWAT base case. The new case modeled at least eleven more TEP distribution

substations with a materially different 138kV configuration resulting.
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In January 2008, TEP shifted its focus to work on a 2018 base case based on

Strategy C because it minimizes EHV construction within the City of Tucson.

Analysis on Strategy C was initially given the highest priority for all load levels to

determine the feasibility of this option meeting load serving capability at build-

out. Strategy F, a variation of  Strategy C was subsequently created as a

possibly lower impact and more cost effective alternative. Both strategies are

described in this report. These cases also incorporate TEP's revised (January

2008) long term distribution load allocation model to include the new substations

that were identified in the Saturated Load Study. For instance, the TEP system

has 28 load serving substations as of 2008, and there is a potential need for a

total of 71 at build-out as shown in Table 5: TEP Load Serving Substations. The

process of arriving at the new ten year base cases entailed creating a revised

Saturated Load case, reducing loads to the 2018 forecast, and removing

substations and associated transmission lines that were designated to be in

service later than 2018. Saturation model and power f low case building are

described in Section 10. Saturated Load Study. Generally, the Saturated Load

and 2018 case analysis sequence started with N-1 to ensure no overload

violations for the preliminary design. The next step was to conduct an N-2

analysis, using these results to decide on options to either mitigate overloads

with strategic load sheds, or other operating measures, assuming low probability

independent events cause the overload. Otherwise system reinforcements were

assumed to be in place. This SATS study identified potential alternative system

additions that SW TC and TEP may consider in their  respective ten year

planning efforts. Regardless, the preference is to reinforce the system with

additional projects in the ten year planning horizon.

9.7.The plan to develop a 2026 case was subsequently revised to 2028, to simulate

and test alternative transmission upgrade strategies. Work on the 2028 case

was less rigorous than on the ten year horizon analysis Base cases were

prepared emphasizing EHV Strategies C and F. Case building was similar to the

method used for 2018, beginning with the Strategy c Saturation case, reducing

8 Strategic load shed is intended to be operator initiated, or potentially automated load interruption to
relieve thermal HV facility overloading caused by certain low probability multiple contingencies wherein
there is sufficient time to system adjust by load shedding.
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loads and eliminating substations and associated lines as appropriate. Most of

this work was completed in early 2008 in accordance with the SATS 2008

Transmission Study Plan. Situation analysis for all cases consisted of iterative

analysis of hypothesized transmission projects to arrive at alternative system

configurations that satisfy N-1 criteria. Certain multiple contingencies were also

evaluated to identify outages that should be evaluated further depending on

impact and/or likelihood of the event. Developing models beyond the typical ten

year planning horizon requires critical and innovative thinking about how to most

realistically represent the system external to SATS. information derived through

strategy, scenario and saturation study base case development served as an

important guide for 2028 and Saturation case development.

The following table shows the existing and potential new TEP load serving

substations indicated as additions by load level:

TEP Load Serif Substations

Planning Horizon Number Existing° &
Potential New Substations

28

11

17

Existin as of 2008

2013

2018

2028

2038

"

71Total
Table 5. TEP Load Serving Substations

Projects needed to get power flow solutions for between double and triple the

existing load level are very different from options that were previously under

cons ideration for  the ten year  planning hor izon. Therefore, reasonable

saturation strategies offer valuable insights for projects to include in the 2028

and 2018 cases. More detail on strategy development is included in Section 19:

Long-Term SATS and Individual Transmission Provider Strategies.

9 Two new substations were added for a total of 28 in 2008.
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10.Saturated Load Study

General land use information obtained from local jurisdictions in the TEP service

territory was used to develop geographically distributed peak demand data assuming

ultimate build-out. This data was analyzed to identify likely locations for new distribution

substations as well as expansion of existing stations. Alternative local area transmission

lines were then evaluated to interconnect these new and expanded substations and

integrate them into the existing local network. This exercise helped to identify potential

future substation locations and transmission corridors needed to serve local loads.

Saturation data are used in the power flow model, first to determine the feasibility and

performance of options for interconnecting new substations. The next step was to

evaluate the response of the local area network to alternative EHV strategies to ensure

adequate load sewing capability is available based on meeting NERC standards.

Materially different alternative EHV strategies were prepared to respond to long-range

future uncertainty. At this point in the study process it became necessary to integrate

saturation with scenario and strategy development. The following example for the TEP

system illustrates the interrelated nature of saturation/scenario/strategy development.

A hypothetical design for a saturation planning horizon 138kV configuration, or 138kV

strategy, begins with the list of new and expanded substations identified in the saturated

load study. This initial design provides service to all the load serving substations and

meets the "all lines in service" and "N-1" criteria considering contingencies on the local

network. However, it is necessary to simultaneously design the EHV system to have the

capability to transmit over 3,000 MW from remote resources to load centers. This

example assumes that certain "mega-projects" would inject 1,500 MW to 3,000 MW into

the Tucson metropolitan area with 1,000 MW to 2,000 MW coming from the Phoenix

direction, 1,000 MW to 1,500 MW injected at Winchester, and approximately 500 MW to

1,000 MW from hypothetical new generation south and/or southeast of  Tucson.

Transmission development assuming this "Balanced Resources" scenario (e.g. three

scenario generation injections from the northwest, south and southeast of Tucson)

would be significantly different from that required to import resources assuming a "hw 8t

SE Resources" scenario, which would exclude generation south of Tucson. In the "NW

& SE Resources" scenario, generation otherwise coming from south of Tucson would

be allocated between the NW and SE.
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5:

The location of the postulated remote resources, and the EHV project(s) needed to

deliver them influence the EHV design, while the EHV design in turn impacts the 138kV

local system design. The following diagram, Figure Example Scenario Influence

Diagram illustrates the relationship among the various scenarios and suggests the

dependence of HV system design on EHV design decisions.

I

Resource Scenarios

NW & SE Resource Internal Resource

(Not developed due to

low likelihood of

occurrence)

Balanced Resource

(Not developed due to

low likelihood of

occurrence) EHV Strategy

Strategy BStrategy A Strategy C

HV Option A HV Option B HV Option C

Fiqure 5. Example Scenario Influence Diaqram
l
l

l

Full development of strategies assuming either the "Balanced Resources" or "Internal

Resources" scenarios was M pursued at this time due to the relatively low probability

that either scenario might occur. "Balanced Resources" was assigned a low probability

because generation development south of Tucson was viewed as unlikely by the SATS

participants. The "Internal Resources" scenario was deferred because emission

res tr ic tions  could limit s ignif icant new generation development in the Tucson
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l metropolitan area. Also one of the SATS study objectives was to have a transmission

plan based on importing power from remote resources. This plan would then be used as

the benchmark to measure deferral or elimination of potential transmission upgrades

associated with new local generation. Because of the perceived higher likelihood, a

higher priority was placed on analyzing "NW 8¢ SE Resources", and sensitivity study of
the "Balanced Resources" option was deferred. Refer to Section 12: Scenarios. Further

analysis of the "Balanced Resources" scenario may be done if and when definitive plans

to develop resources south of or internal to Tucson begin to materialize. However,

limited sensitivity analysis was done to determine what impact various generation or

"lnternaI Resources" scenarios may have on possible deferral or elimination of

transmission projects.

With respect to the "NW & SE Resources" scenario, three possible decisions about

which EHV design to consider are modeled in the decision node labeled "EHV Strategy"

shown in Figure 5: Example Scenario Influence Diagram. Each of the EHV decisions, in

turn, influence local HV system design (e.g HV Option" decision node).

11. Load Forecast

Peak demand forecasts for the 10-Year and 20-year Planning Horizons are required

from each of the SATS participants to meet their respective internal strategic planning,

regional planning and regulatory requirements. All partic ipants with load serving

responsibility provided "base" or "nominal" 20-Year peak demand forecasts including

geographic allocation in the power flow databases. WESTERN does not prepare load

forecasts because it does not serve retail customers directly, and therefore relies on the

forecasts of the Load Serving Entities. Aggregate 20 year forecasts for loads in the

SATS area that were provided by Aps, CAP, S\NTC and TEP are included in Appendix

D. Load Forecasts. Note that Unisource Energy loads in Santa Cruz County that are

currently supplied from the WESTERN system are planned to be served from the TEP

network at the Vail substation by 2012. The peak demand forecast for this area ranges

from approximately 90 MW in 2012 to about 125 MW in 2028.

Individual forecasts were summed, or "stacked" one on top of the other with TEP at the

bottom, SWTC added on, and so on. The SATS forecast is shown in Figure 6 below.

Note that summing the individual forecasts does not take diversity into account.
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SATS 20 Year Peak Demand Forecast
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Fiqure 6. SATS 20 Year Peak Demand Forecast

A general observation is that the load in the SATS area is expected to nearly double in

a little over twenty years. This indicates that new resources on the order of 3,000 MW

will be needed to serve Southeast Arizona.

11.1. The validity of long-range load forecasts may be assessed by back-casting

from saturation load levels and comparing those results against projections

based solely on his tor ical trends combined with econometr ic  and other

forecasting mechanisms. TEP compared results of the saturated load study

against its trended 20-year forecast. The 2008 TEP peak demand forecast for

the Tucson area indicates the load will be approximately 4,000 MW by 2028, or

about 170% of current demand. Trending the forecast beyond 2028 suggests

that saturation could be achieved somewhere in the vicinity of forty years into

the future. Generally the forecast and saturation study are consistent with each

other, and both appear to be realistic.

Saturated Load Study correlation to TEP's load forecast is shown graphically in

the following chart, Figure 7: TEP Peak Demand Forecast and Saturation Load

for the Tucson Area.
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Fiqure 7. TEP Peak Demand Forecast and Saturation Load for the
Tucson Area

There is substantial uncertainty in both the peak demand forecast and saturated

loads. Note that Figure 7 shows the TEP peak demand forecast that was

completed in 2007. This graphic was not updated to the 2008 forecast because it

was very close to the 2007 forecast, and it accurately illustrates the point that

saturated load may be achieved in the 40 year time frame. Forecast uncertainty

is attributed to the assumption that the economy will continue to expand based

on limited information about future events. The saturation study was based on

existing jurisdictional land use plans, which the jurisdictions will most likely

change as time goes on. Such changes will undoubtedly result in saturation

loads being different, but whether they are higher or lower is unknown. Hence the

need to conduct sensitivity analysis on load forecast and other assumptions.

A comparison of the TEP System1° Peak demand forecast for January 2008

i0Note that the TEP Retail System Peak is defined as the sum of power flows into the TEP Tucson area
at the Tortolita Vail and South Loop EHV points of interconnection plus local area generation. Hence
Retail is distinguished from Bus Peak in that 138kV system losses are included in the former.

Page 57 of202



EXHIBIT STF 1.6
Page58 of 202

l

l

l

l
l
l

against a July 2008 revision wherein assumptions such as price elasticity and

revised economic indicators shows that load growth may be depressed by a

significant margin. These two forecasts provide a range for which projects slated

to be in service beyond the f ive year planning horizon may be deferred. The

project schedules in this  s tudy are based on the January 2008 forecast.

Revisions to project schedules based on this and other subsequent revised

forecasts will be provided in SATS and individual Transmission provider study

updates.

The October 2008 forecast suggest that projects contemplated for construction

by 2013, 2014 or 2015 could be reconsidered for earlier construction in view of

slightly higher five-year term growth. However, new generation sited within local

area load pockets, or aggressive eff iciency improvement, could conceivably

become financially feasible if their implementation were to defer a relatively high

cost transmission investment. Such investments could make sense particularly if

load growth beyond the f ive year planning horizon is signif icantly lower than

previously forecasted as shown in Figure 8.

Addition of large industrial load such as new or expanded mining operations were

not included in the load forecasts. Information indicating that such new load is

possible within the five year planning horizon was received after analysis for this

study was completed. Nevertheless, individual SATS Transmission Providers

have begun to evaluate some of the proposed operations. These studies are a

high priority because the magnitude of demand increase is equivalent to a year

or more of forecasted load growth. Addition of such large load increments can

materially impact project schedules and, depending of the point of

interconnection, could dramatically influence the choice of projects.

These observations highlight the need for plan flexibility.
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Fiqure 8. TEP Retail System Peak Demand Forecast Scenarios

Saturated loads were not available for all areas sewed by SWTC. Only Trico

provided a saturated load projection for Mara fa and the other Trico areas

surrounding TEP's service territory. In general, saturation load studies are not

done for the SlNTC cooperative utilities, as the Members are only required by the

Rural Utilities Service (Rus) to do 20 year load forecasts. This requirement is not

likely to change anytime soon.

SWTC used a 2025 load forecast for those members that did not provide a

saturated load forecast. An econometric model methodology was used to

develop the loads within the SV\/TC member service area. The methodology

allowed for medium, low and high peak demand forecasts as shown in Figure 9.

SVVTC Peak Demand Forecast for the SATS Area. These three forecasted peak

demands basically reflect three potential economic states. The SlAlTC

transmission facility requirements were based on the medium economic load

projections in this study. The issue of addressing transmission facility additions

around a bandwidth of peak demands in a period was not directly taken up at this
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time. However some load forecast sensitivities can be inferred from the study to-

date since the study worked out a twenty year transmission plan of strategies for

the medium load forecast which as seen in Figure 9, contains all but a few high

economic peak demands.

SWTC SATS AREA LOAD FORECAST
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Fiqure 9. S\NTC Peak Demand Forecast for the SATS Area

12. Scenarios

There is general recognition of the need to construct new EHV infrastructure to transmit

additional power f rom new resources into Ar izona. W hichever EHV project, or

combination of projects is selected, there will be differing impacts on the local area

systems in Southeast Arizona. For this reason multiple strategies were developed and

modeled. At this time, which of the possible Mega-Projects (TransWest Express, HPX,

Sur Zia, etc.) will be built is unknown. Hence they are treated as study uncertainties.

These projects, represented as scenarios in the SATS study are shown below in Figure

10: Potential Mega-Projects Considered for SATS Scenario import/injection Locations.
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Fiqure 10. Potential Meqa-Projects Considered for SATS Scenario
Import/Injection Locations

Scenario Description: Scenarios may be described as reasonably likely future states of

the world (where "world" is the Western Interconnection in this case) that influence

decisions about which projects or strategies should be pursued. Scenarios are typically

characterized by critical uncertainties. The SATS group considers the following list of

key uncertainties:

Load forecast

Generation projects and associated transmission upgrades,

Merchant or other major EHV transmission projects;

considering High, Nominal and Low,

Transmission Line/Substation ROW access,

Environmental Impact,
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Aesthetic Impact;

Climate change legislation.

I

I

9

l

\
\

Distinction Between "Scenario" and "Strateqy": A sample scenario is presented next to

help make the scenario concept clear and to distinguish "scenarios" from "strategies".

As an example, assume there is a booming economy with high population growth in

Arizona. This suggests a need for additional generation and transmission line projects.

One may assume that such development occurs north of Arizona (versus from southern

New Mexico) - such as the TransWest Express Project with a 3,000 MW DC terminal in

the Las Vegas or Phoenix area. This sample scenario implies a strategy that expedites

transmission projects that would supply Southeast Arizona from the Phoenix area. Thus

a "scenario" that results in Phoenix becoming a stronger source results in a "strategy" to

build transmission from Phoenix to Tucson. This is materially different from a strategy

for a scenario that assumed southern New Mexico to be the stronger source.

The SATS group agreed to develop a manageable number of  materially dif ferent

scenarios, perhaps a total of  three to aid in thinking about project creation and

decisions. Scenarios representing major projects that may or may not be constructed

are necessary to simulate projects that introduce new resources either directly into the

SATS area or  o therwise resources  may be impor ted through potentia l EHV

interconnection(s). Concepts for scenarios that inf luence strategic thinking are

summarized below:

Manageable Number of Significantly Different Scenarios

- NW8¢ SE Resources (None from S)
Internal Resources

- Balanced Resources (nw, SE and S)

Alternative Strategies

_ EHV Ring 8¢ EHV Through Urban Areas
- EHV Ring 8¢ EHV Radials into Urban Areas
... EHV Ring 8= Heavy HV into Urban Areas

- Internal SATS Generation

The scenarios are represented as equivalent generators located at the nodes where

these projects are likely to interconnect, or where flows from the projects are likely to
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enter the SATS network. The potential Mega-projects (refer to Figure 10) are in various

stages of  evaluation or possibly advancing toward commitments to develop. The

locations where the various project scenarios are modeled are illustrated in Figure 11.

SATS Scenario Import/Injection Locations.

Southeast .-lri.ona Transmission Study
Scenario Imporhlnjection Locations

Plual Central
l

.
I
I
i Saguaro
i

SATS Planning Area
Palo Verde/
Penal West x

Winchester

iSouth/Gateway
q San Rafael

K New
Mexico

>

`&

Mexico
10 *5 008

Mexico

Fiqure 11. SATS Scenario Import/In1ection Locations

The generator locations and magnitude of power output used to model the scenarios, as

approved by the SWAT Steering Committee follow:

•

•

•

•

•

Up to 1,000 MW

Up to 500+ MW

Up to 500+ MW

Up to 1,500+ MW

500 MW to 1,000 MW

Palo Verde (Hassaympa)

Pinal West

Pinal Central

Winchester

Gateway/Aqua Prieta

All scenario generators were modeled in the "NW-SE Resources" scenario except

Gateway/Aqua Prieta. All injection in this case was therefore assumed to be from
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Phoenix and southeastern Arizona. Sensitivity analysis to determine the impact of

mega-projects south of Tucson will be accomplished as necessary following this study

by turning on Gateway and/or Aqua Prieta and reducing the NW and SE scenario

generation.

13.Existing Generation and Maximum Unit Commitment

TEP operates a total of eleven generating units located within its Tucson service area.

Four are steam cycles of which one is fueled primarily by coal and the remaining three

fueled by natural gas. In addition there are seven combustion turbines fueled by natural

gas with oil back up These units and maximum output are summarized in Table 6.

Existing TEP Local Generation.

IExistin TEP Tucson Area Generation

Generator Maximum Net Out ut MW

Sundt Steam 1

Sundt Steam 2

Sundt Steam 3

Sundt Steam 4

Sundt/Iwin ton CT #1

Sundt/Iwin ton CT #2

n. Loo CT #1

n. Loo CT #2

n. Loo CT #3

n. Loo CT #4

DMP CT

Total

77.5

77.5

105

125

22

22

22

22

22

17

73

585
Table 6. Existing TEP Local Generation

The four steam units are designated as base load and the DMP CT is base loadable.

The study assumed that the existing four Sundt Steam units and the DMP" combustion

turbine would be available and operating on peak. Generation from these five units is

def ined as Maximum Unit Commitment (MUC). Load Serving Capability (LSC) is

I I DMP was assumed to be operated at reduced output to meet spinning reserve sharing requirements.
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defined as the TEP load that could be served by the combination of local generation

and transmission with MUC generation operating. Generation that is generally defined

as MUC is shown in Table 7.

77.5

77.5

TEP Maximum Unit Commitment

Generator Assumed Out ut MW

Sundt Steam 1

Sundt Steam 2

Sundt Steam 3 105

Sundt Steam 4 120

DMP CT 442

Total 424
Table 7. Maximum Unit Commitment (MUC) Generation

SWTC does not own or operate generating units. Table 8 shows the generating units

that are connected to the SVVTC transmission system at the Apache Generating Station.

SWTC is required to deliver the output of these units to the participating AEPCO

members.

12AEPCO

0Maximum Net Out ut MW

I

I

l

i

Existin A ache Station Generation

Generator

A ache Steam 1 72

A ache Steam 2 175

A ache Steam 3 175

A ache GT 1 10

A ache GT 2 20

A ache GT 3 65

A ache GT 4 38

Total 555
Table 8. Existing AEPCO Apache Station Generation

12 AEPCO is Arizona Electric Power Cooperative. S\NTC provides transmission service and transmission
planning for AEPCO. S\NTC reports AEPCO generating unit data to WECC for system planning.
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The SATS EHV, 230kV, 138kV and 115kV transmission system is shown below in

12. Local Area Transmission. This network includes 500kV and

transmission, with local area consisting of 138kV and 115kV

Yo
¥
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14. Existing Transmission
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transmission. This system is described and tabulated in detail in this section.
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Fiqure 12. SATS EHV and Local Area Transmission

TEP's existing EHV transmission network, including jointly owned, consists of about 512

miles of 500kV and 1,098 miles of 345kV transmission of which approximately 2 miles

and 239 miles of 500kV and 345kV respectively are wholly owned by TEP. The balance

of 510 miles of 500kV and 859 miles of 345kV are jointly owned.

A breakdown of these assets is shown in Tables 9 and 10. Table 9 lists the 500kV

assets while Table 10 shows the 345kV facilities.
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Existin TEP 500kV Transmission Lines"

Length

Miles 1

TEP Owned

TEP Owned

Jointl Owned

Jointl Owned

Jointl Owned

Jointl Owned

Sa Caro - Tortolita 500kV 1 1.02

Sa Caro - Tortolita 500kV 2 1.02

Navao - Moenko i 500kV 76

Moenko i - Westvvin 500kV 179

Navao - Westvvin 500kV 255

Sub Total 510

Sub Total 2 TEP Owned

Total 512 TEP and Joint
Table 9. Existing TEP 500kV Transmission Lines

13 Source: FERC Form 1 Mileage Report Year Ended December 31, 2007
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Existin TEP 345kV Transmission Lines"

Length

Miles

9
1

i

l

W
i

San Juan - 4-Corners 345kV

San Juan - McKinle 345kV

San Juan - McKinle 345kV

McKinle - S rim erville 345kV

McKinle - S rim erville 345kV

S rim erville - Coronado 345kV

S rim erville -Vail 345kV

S rim erville - Green lee 345kV

Green lee - Winchester 345kV

Winchester - Vail 345kV

Westwin - South 345kv16

South Vail 345kV

Sub Total

Sub Total

Total

10.5 Jointl Owned'5

90.5 Jointl Owned - Circuit 1

90.5 Jointl Owned - Circuit 2

107.4 Jointl Owned - Circuit 1

107.4 Jointl Owned - Circuit 2

21.8 Jointl Owned

239.1 Ex Tess Line - TEP Owned

110.3 Jointl Owned

88.2 Jointl Owned

40.4 Jointl Owned

178.5 Jointl Owned

13.7 Jointl Owned

859 Jointl Owned

239 TEP Owned

1098 TEP and Joint
Table 10. Existing TEP 345kV Transmission Lines

The particulars on the existing S\NTC EHV and 230kV transmission lines are shown
in Table 11.

14 Source: FERC Form 1 Mileage Report Year Ended December 31 2007
15 TEP also has rights on the San Juan - Shiprock - Four Corners lines along with the Four Corners -
San Juan line making up the 345kV triangle.
16 The Pinal West project consisting of a Hassaympa to Pinal West 500kV line plus a new 500/345kV
interconnection to the Westwing to South Loop 345kV is to be completed in 2008.
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Existin SWTC EHV & 230kV Transmission Lines

Length

Miles

i

i
i

178.5

13.7

23.6

0.44

6.4

lam
27.2

7.5

33.0

23.9

20.9

16.0

31.0

25.7

12.0

37.0

W estwin -  South 345kv"

South - Vail 345kV

Bicknell - Vail 345kV

Green lee - Green lee 345kV
Greenlee - Morena 230kV

Morenci - PD Morenci 230kV

Morenci - Hackber 230kV

Hackber - Dos Con dado 230kV

Dos Condado - Red Tail 230kV

Red Tail .- A ache 230kV

A ache - Winchester 230kV

A ache Butterfield 230kV

Butterfield - Pantano 230kV

Pantano .- Sahuarita 230kV

Sahuarita - Bicknell 230kV

Butterfield - San Rafael 230kV

Davis Dam - Riviera 230kV

Schrader - Corbell 230kV

Schrader - Santan 230kV

Sub Total

Sub Total

Total
Table 11.

Jointl Owned

Jointl Owned

S\NTC Owned

S\NTC Owned

SWTC Owned

s v c  O wn e d

S\/\/TC Owned

SV\/TC Owned

s v c  O wn e d

SWTC Owned

SWTC Owned

SVVTC Owned

SVVTC Owned

S\NTC Owned

SWTC Owned

S\NTC Owned

S\NTC Owned

7.8 Jointl Owned

13.6 Jointl Owned

2 1 3 6 " Jointl Owned

280.3 S\NTC Owned

493.g18 S\NTC and Joint
Existing SWTC EHV 8= 230kV Transmission Lines

The integrated Aps, SWTC and WESTERN 115kV transmission facilities interconnect

with the adjoining SWTC 230kV system. A significant portion of the 115kv system is

networked with and is parallel to the 230kV lines. However, there are also a number of

radial lines serving loads in the SATS area.

17 Of the total 213.6 miles SWTC portion is 46.7 miles. SWTC owned 24% of Westwing - South - Vail
345kV, 2.763% of Schrader - Corbell 230kV and Schrader - Santan 230kV lines.
is See footnote 3 for SWTC ownership explanation.
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Existin CAP 115kV Transmission Lines

Length

•

23.9

7.2

Table 12.

Miles

Red Rock - Sa Caro East 1.29 CAP - USBR

Pica cho - Red Rock 17.59 CAP - USBR

Brad - Picacho 4.51 CAP - USBR

ED-2 - Brad 12.27 CAP - USBR

Rattlesnake - Black Mountain CAP - USBR

Black Mountain - Del Bar 0.7 Miles to be com Meted

Total 66.67 CAP USBR
Existing CAP 115kV Transmission Lines

i
i

i
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Existin WESTERN 115kV Transmission Lines

Length

Miles

I

!

i
i

20.5 Parker Davis - WESTERN

15.1 Parker Davis - WESTERN

43.4 Parker Davis - WESTERN

9.2 Parker Davis - WESTERN

9.2 Parker Davis - WESTERN

9.3 Parker Davis - WESTERN

4.3 Parker Davis - WESTERN

7.9 Parker Davis - WESTERN

17.1 Parker Davis - WESTERN

11.5 Parker Davis - WESTERN

19 Parker Davis - WESTERN

39.5 Parker Davis - WESTERN

5.2 Parker Davis - WESTERN

25.37 Parker Davis - WESTERN

11.63 Parker Davis - WESTERN

7.62 Parker Davis - WESTERN

16 Parker Davis - WESTERN

10 Parker Davis - WESTERN

10.4 Parker Davis - WESTERN

42.2 Parker Davis - WESTERN

17 Parker Davis - WESTERN

351 .42 Parker Davis - WESTERN

35.66 CAP USBR

387.08 WESTERN and USBR

Lone Butte - Test Track

Test Track - Casa Grande

Em ire - Casa Grande

ED-5 - Em ire

ED-4 ED-5

ED-2 - ED-4

ED-2 - Si pal

Cooled e - Si pal

Sa Caro West - ED-5

Cooled e - ED-2

Sa Caro East - Oracle

Valle Farms - Oracle

Coolid e -Valle Farms

Tucson - Oracle

Sa Caro East - Mara fa Ta

Mara fa Ta - Rattlesnake

Rattlesnake - Tucson

Tucson - Del Bac

Del Bac - No ales

No ales - Adams

Adams - A ache

Sub Total

Sub Total

Total
Table 13. Existing WESTERN 115kV Transmission Lines

TEP's  local area network cons is ts  of  138kV fac i li t ies  that supply the Tucson

metropolitan region from 500kV and 345kV points of interconnection at the Tortolita,

Vail and South Loop substations. Specific TEP 138kV line data are detailed in Table 14.

Existing TEP 138kV Transmission Lines as shown in the FERC Form 1 Mileage Report

dated December 31, 2007.
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Existin TEP 138kV Transmission Lines

Length

Miles

.

...
14.3

14.3

14.3

mal
5.8

10.1

6.2

2.5

4.7

3.5

8.7
4.6

12.9

8.1
43.9
7.5

3.5
11.1

12.4
16.1

2.5

5.6
15.1
10.9
3.9

14.9
1.2

1.2

954 MCM ACSS

954 MCM ACSS

1365 MCM ACAR

954 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

1365 MCM ACAR

1365 MCM ACAR

795 MCM ACSR

477 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

795 MCM ACSR

Tortolita - north Loo Line 117

Tortolita - North Loo Line 118

Tortolita - North Loo Line 125

North Loo - Rancho Vistoso Line 122

North Loo - West Ina

north Loo - Rillito

Rillito - Northeast

Northeast - East Loo

East Loo - Roberts Se went 1

East Loo - Roberts Se went 2

East Loo - Pantano

Pantano - Los Reales

Los Realms - Vail

S apish Trail - Vail

Vail - Fort Huachuca Se went 1

Vail - Fort Huachuca Se went 1

Irvin ton - Robert Bills

Robert Bills - Vail

Irvin ton - Vail

Midvale - South Loo

Irvin ton - South Loo

Drexel - Irvin ton

South Loo - AS&R Mission

South Loo - Duval, C rug

Tucson Station - Irvin ton

Santa Cruz - DMP

North Loo - DMP

Sa Caro - Tortolita 1

Sa Caro - Tortolita 2
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iExistin TEP 138kV Transmission Lines

Length
Miles
10.6

5.7

3.2
2.5

5.4

3.4

: I
1.1

6.4
4.3

3.4
14.7

5.2

2.5
.3

2.0

2.0
1.3

4.6

795 MCM ACSR

1365 MCM ACAR

795 MCM ACSR

795 MCM ACSR
954 MCM ACSR

795 MCM ACSR

954 MCM ACSR
477 MCM ACSR

795 SSAC

954 MCM ACSR
954 MCM ACSR

954 MCM ACSR

954 MCM ACSR
954 MCM ACSR

477 MCM ACSS

795 MCM ACSR

477 MCM ACSS
477 MCM ACSR

795 MCM ACSR
477 MCM ACSS

_

West Ina - Tucson Station
DMP - Northeast

Roberts - S apish Trail Se went 1
Roberts - S apish Trail Se went 2

Riliito - La Canada
Irvin ton - Santa Cruz

East Loo - Sn Der Se went 1

East Loo - Sn Der Se went 2
East Loo - Sn der Se went 3

Midvale - Drexel

Green Valle - C rug Raw Water

Irvin ton - 22"" Street
South Loop - Green Valley

La Canada - Rancho Vistoso
Northeast - Sn Der Se went 1

Northeast - Sn der Se went 2

Northeast- Sn der Se went 3
Northeast- Sn der Se ment 4

Northeast - Sn der Se went 5

East Loo - 22"° Street
Total

Table 14.
362.5

Existing TEP 138kV Transmission Lines

Figures 13 and 14 show the current transmission configuration for the northern and
southern portions respectively of TEP's existing 138kV system serving the Tucson area.
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Fiqure 13. Northern TEP 138kV System as of 2008
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Fiqure 14. Southern TEP 138kV System as of 2008

15.Characteristics of SATS Transmission System

The SATS partic ipants recognized that transmiss ion loading issues, based on

applicable load forecasts, will require relatively extensive upgrades in or about the five

year planning hor izon. There are a number of  solution approaches and timing

alternatives among which to choose. Therefore SATS formed a transmission planning

subgroup to focus on understanding the issues and to begin formulating a means to

identify optimal solutions and to help coordinate potential project decision making. The

subgroup is generally looking at three areas, with the objective of integrating solutions

among the three areas. The areas and their respective characteristics and potential
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solutions are shown in Figure 15 and described in the narrative that follows:
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Fiqure 15. SATS Transmission Planninq SubGroup Study Areas

Green lee to Vail EHV and 230kV Corridor Area15.1.

Characteristics: This  a r ea  inc ludes  two  345kV lines  in pa r a lle l wi th an

interconnected 230kV system. Key features are:

15.1.1.Loads are increas ing s tress  on the paralle l 345kV and 230kV

transmission lines. Critical contingencies include the loss of various

combinations of 345kV lines between Springerville and Vail.

15.1.2.wEsTERn owns a significant portion of the 115kV system paralleling

the svirrc 230kV lines from Apache into Tucson. Limitations associated

with this 115kV system are not clearly understood at this time.

15.1.3.A new 500 MW generator is proposed to be interconnected at a new

W illow 345kV swi tching s ta t ion to  be  located on the  Greenlee -

Vihnchester 345kV line at the point where the Dos Condado - Red Tail
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1
i

230kV line crosses. This power plant may become an important resource

to supply growing area loads, but will require certain EHV, and possibly

other local system reinforcements. Critical contingencies involve loss of

the Express Line and any portion with either the Winchester - Vail 345kV,

Willow - Winchester 345kV, Greenlee .- Willow 345kV lines. Another

critical outage combination is the Green lee - Willow and Winchester -

Vail 345kV lines. The SATS group will focus on solving these concerns in

the 2009 SATS Study plan.

15.1.4.The Apache to Winchester portion of the1 15kV line from Apache to

Hayden is constructed at 230kV. Conversion to 230kV operation may be

accomplished by adding 230/115kV transformation at Winchester to

supply SVl/TC load to Hayden, and poss ibly addition of  a second

345/230kV transformer at Winchester.

15.1.5.The Copper Verde 345/230kV transformer overloads and is sensitive to

outage of 345kV line segments north and south of Green lee. Freeport

McMoRan (FMl) plans to add a second parallel transformer in 2009.

15.1.6. FMI plans to increase Morenci area load. The Hackberry load is

expected to be 100 MW by 2011. The PD Morenci load has been reported

to increase from approximately 200 MW to 260-280 MW by 2008, and to

440-480 MW in the 2009/2010 time frame.

15.1.7.Apache generation station may be considered for generation

expansion.

15.1.8.SunZia Project has announced plans to be in service by 2013. This

project should be evaluated. Interconnection at Winchester, were it to

occur, would require EHV reinforcement.

Potential Solutions: Alternatives to mitigate over loads caused by cr i tical

contingencies include the following:

15.1.9

15.1.10

15.1.11.

15.1.12.

15.1.13.

Tran

New 345kV Winchester - Vail double circuit line

New 345kV Willow - Winchester double circuit

Winchester - Tortolita 500kV line

Uprate 230kV Apache - Bicknell line

Convert Apache - Winchester 115kV to 230kV (Includes 230/115kV

sformation at Winchester)
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15.1.18. Measures being studied to mitigate overloads on the Apache to

Bicknell 230kV line include:

15.1.18.1. Reconductor ing portions of  the 230kV line f rom Apache to

Butterfield in combination with a loop-in at Pantano of the WESTERN

115kV line. The latter  places the 115kV line in paralle l with the

Butterfield to Pan taro line.

15.1.18.2. Install Phase shif ting Transformer (PST) Bicknell,

Butter f ie ld or  other  location on the 230kV line to regulate post-

contingency flows on the Apache to Bicknell 230kV line.

Install a PAR on the Pinal West - South Loop 345kV line on the

west side of the South Loop substation to regulate post-contingency

15.1.14. Add 2nd 345/230kV transformer at Winchester

15.1.15 Add 345/230kV interconnection at Willow station (Possible mitigation

for increasing PD Morenci load)

15.1.16. Add new 230kV San Rafael - Kartchner (or Ft Huachuca) line and

rebuild to Pan taro (or a new 230kV interconnection farther west, such as

Bick fell).

15.1.17. Rebuild the WESTERN 115kV line to 230kV f rom Apache to a

location somewhere in the vicinity of the Nogales Tap. A site is to be

identified to terminate the proposed new 230kV line with transformation

as appropriate to 115kV to maintain continuity of  the Parker-Davis

system. Options to integrate the new 230kV line with the S\NTC, TEP,

Trico and WESTERN systems include interconnection with existing 230kV

and/or transformation to 345kV and 138kV facilities.

a near

15.1.18.3.

flows on the Apache to Bicknell 230kV line.

15.1 .18.4. Tripping the Bick fell transformer

15.1 .18.5. Reducing or tripping Bowie generation

15.1.18.6. Looping-in the Springerville - Vail Express line in at willow or

Winchester for emergency operation only.

15.1.18.7. Other options.

South of Tucson Area15.2.

Characteristics: Service to this area is relatively evenly divided between TEP and

Trico. Therefore opportunities for cost-effective joint load serving substation

expansion within this area appear to be greatest. This area includes two parallel
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345kV lines, with a 230kV line parallel to the 345kV lines. Key features are:

i

i

i

l

i

15.2.1 .The Vail - Bicknell 345kV SV\/TC line passes close by the South Loop

substation. A critical contingency is loss of the Vail - South Loop 345kV

line, potentially causing overloads on the parallel 138kV system.

15.2.2.A 230kV line from Pan taro, which parallels a significant portion of the

WESTERN 115kV line to Del Bac, terminates at the Bicknell station.

Possible loop-in at South at either 230kV or 345kV could provide mutual

benefits.

15.2.3.There are two transformations at Bicknell, 345/230kV and two

230/115kV. The 115kV terminal supplies the S\NTC line to proposed CS1

located near Three Points.

Potential Solutions: A new 345kV or 230kV transmission interconnection to the

local area 138kV or 115kV transmission could be cost effect alternatives to

expanding local area transmission to serve increasing local load. This proposal

may be a jointly owned project. Looping-in 345kV or 230kV could defer or

eliminate the need for additional new 345kV or 230kV transmission. Alternatives

follow:

15.2.4.Loop-in the Vail - Bicknell 345kV line at South Loop. This relieves post-

contingency loading on the 138kV system. Need to conduct detailed

analysis and determine land availability and permitting requirements.

15.2.5.Loop Pantano - Sahuarita 230kV line into South Loop. Possible

multiple benefits include loading relief on the Apache - Butterfield 230kV

line, stronger source for Bicknell and/or new joint distribution substation

east of Bicknell. Need to conduct detailed analysis and determine land

availability and permitting requirements.

15.2.6.New Three Points - Bicknell 345kV or 230kV line. Possible benefits

may be available through increased transfer capability between South of

Tucson Area and West of Tucson Area during contingencies.

15.2.7.Newjoint load serving substation on the Vail - Bick fell 345kV line or

the Sahuarita - Bick fell 230kV line.

15.2.8.0ther options.
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West of Tucson Area15.3.

Characteristics: The area west of Tucson is served by Trico and TEP. The TEP

territory consists of a relatively narrow strip west of 1-10 extending from Mara fa to

the San Xavier District of the Toho no O'Odham Nation. The Trico territory is

generally west and south west of the TEP service area. Transmission located

west of Tucson is provided by CAP, WESTERN, SWTC and TEP. Key features

are:

15.3.1.The WESTERN 115kV line, which is sourced from the APS Saguaro

station, begins in a southwesterly direction and continues southeasterly

through the WESTERN Tucson station to Del Bac and beyond into the

South of Tucson Area. Continuity of the WESTERN 115kV system is

necessary to meet contractual obligations to customers receiving

transmission services from WESTERN.

15.3.2.Another WESTERN 115kV line connects Saguaro to Oracle and

This line is the third side of  acontinues south to the Tucson station.

115kV triangle with vertices at the Saguaro, Oracle and Tucson stations.

15.3.3.The CAP system presently is a radial 115kV line supplied by the

WESTERN system through an interconnection at Rattlesnake. CAP also

has  r ights  to  the 115kV transmission facilities connected to the

WESTERN system at Del Bac. Radial service subjects the CAP pumping

system to N-1 outages.

15.34.The SWTC local 115kV system is interconnected to WESTERN at the

Mara fa Tap and the SWTC Bick fell station.

15.3.5.SPPR has proposed a "Three Terminal Project" to deliver  new

generation output to its  partic ipants. One of  the three terminals is

proposed to connect to the SlA/TC and WESTERN 115kV systems

through a 230/115kV transformation at the Mara fa Tap station.

l

l

Potential Solutions: SV\/TC and CAP are in the process of  integrating their

respective systems through planned interconnections at Sandario (near Brawley)

and Valencia (near San Xavier). SlA/TC is also planning to construct a new 115kV

line from Saguaro as the 4"1 circuit on the proposed TEP "Quad" circuit. This new

line is to connect proposed intermediate distribution substations along the corridor
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to the North Loop substation, and eventually terminate at the W ESTERN

Rattlesnake station. Alternatives follow:

i

I

15.3.6.Saturated load level (build-out) envisions a possible joint double circuit

345kV project between Tortolita and North Loop plus a Vail - Irvington (or

SS NO30) - South Loop 345kV project. One of these EHV projects is

anticipated to be in service by ~2014 (based on the current 2008 load

forecast) unless a local Tucson area generation or other alternative

project is identified to defer such an upgrade. A second EHV project

would be required within the next 15 to 20 year time frame to maintain

adequate load sewing capability.

15.3.7.The SPPR Three Terminal proposal presents alternative strategy

elements for SATS to develop and evaluate. Introduction of a new 230kV

source at the Mara fa Tap location suggests that a 230kV line (possibly

double circuit to retain the WESTERN 115kV line) continuing into Tucson

and terminating at a yet-to-be-determined location in either the South of

Tucson or Green lee to Vail Corridor Areas should be evaluated.

Intermediate 230/138kV and/or 230/115kV connections at North Loop,

DMP, Del Bac, ss NO30 or other location may also be considered.

15.3.8.A new 345/115kV connection at Three Points is an option for reinforcing

the integrated SWTC/CAP system.

15.3.9.A new 345 switching station at Three Points with a 345kV line replacing

the existing 115kV line to Bick fell could strengthen the tie between the

West of Tucson and South of Tucson Areas. An alternative is a new

345/230kV station at Three Points with a 230kV line replacing the existing

115kV line to Bick fell.

15.3.10 An emergency 138/115kV transmission interconnection that was

previously considered in the Black Mountain Three Party Agreement may

be reconsidered.

15.3.11 Others to be determined.

16. Potential Alternative Projects

Potential alternative projects are listed to provide as complete an inventory as possible

of  potential projects that may be evaluated individually or jointly as elements of

alternative transmission planning strategies. Some may become an integral part of
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i

i

i

1
l
l

multiple strategies while others may not receive further consideration at all. Figure 16.

SATS EHV Potential Projects shows most of  the transmission projects that were

brainstormed and discussed in preparation for alternative strategy development. Note

that this diagram depicts new 345kV lines from Willow to Winchester and Winchester to

Vail plus Vail to Pinal West. While 345kV appears to be adequate to serve SATS load

for the twenty to thirty year planning horizon, 500kV alternatives may prove to be

feasible depending upon the rate of  growth, ultimate build-out and on plans for

integrating mega-projects into the SATS area transmission network.
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Fiqure 16. SATS EHV Potential Projects

The projects shown in the above map, and other projects are listed in the following

tables.
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• 500kV Potential Projects

Pinal Central - Tortolita Winchester/willow - Sur Zia

Interconnection

Vail - South Loo

Pinal West - South Loo

Penal West - Three Points

Three Points - Vail

Willow - Winchester

Tortolita .- Winchester

Penal Central - Winchester

Tortolita .- South Loo

Winchester - Vail Sin Ie Circuit

Winchester - Vail Double Circuit
Table 15. 500kV Potential Projects

Pinal Central - Tortolita 500kV: This project introduces a new 500kV connection to

the system serving the Tucson metropolitan area. It also may integrate with future

EHV projects needed to deliver proposed wind and solar renewable resources to

potential markets in the southwest.

W inchester/W illow - Sur Zia Interconnection: This project may serve multiple

purposes. The Willow 345kV switch yard provides an interconnection for the

proposed Bowie Generating Station. Also, Willow is the preferred location for the

Sur Zia project point of interconnection. Winchester may be considered as an

alternative point of interconnection.

Tortolita - WinchesterNVillow. Pinal Central - Winchester/willow; These potentially

competing projects may add a new 500kV link connecting the Tortolita or Pinal

Central sources to the TEP 345kV lines serving Tucson. They are also options to

integrate with the Sur Zia project.

W inchester -  Vail Single Circuit W inchester -  Vail Double Circuit. Willow

Winchester: These projects, some of which may be competing, are options to

reinforce the 345kV system between the willow and Vail substations.
l
l

Points

Vail -  South Loop Pinal West - South Loop, Pinal West - Three Points, Three

- Vail: These projects are alternatives, some of which would be competing,

that could become links in a larger project to provide a 500kV loop running south

around Tucson.
l
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345kV Potential Projects

i

Tortolita - Maraca Ta

Maraca Tap - North Loop

Mara fa Ta - DMP

DMP -- SS 30

SS 30 - South Loo

SS 30 Vail

Three Points - SS 30

Mara fa Ta - Three Points

Three Points - Bicknell

Tortolita - North Loo Double Circuit

Tortolita - North Loop Single Circuit

Tortolita - Rillito

Rillito - East Loo

Rillito - Northeast

Tortolita - East Loo

North Loo - Rillito

North Loo - Northeast

North Loo - East Loo

Northeast - East Loo

East Loo - Vail

East Loo - Irvin ton

South Loo - Pinal West #2

Winchester - Vail Sin Ie Circuit

Winchester - Vail Double Circuit

Willow - Winchester

Vail South Loo Bicknell too -in

Vail - Irvin ton

South Loo - Arvin ton

Vail - South Loo #2

A ache - Vail Sin Le Circuit

A ache - Vail Double Circuit

Pinal West - South Loo PAR
Table 16. 345kV Potential Projects

Vail: These projects are alternatives, some of which are competing, to

Tortolita - North Loop Double Circuit Tortolita - North Loop Sinqle Circuit, Tortolita
- Rillito, Rillito - East Loop. Rillito - Northeast Tortolita - East Loop, North Loop -
Rillito North loop - Northeast North Loop - East Loop Northeast - East Loop. East
Loop - _
increase 345kV transfer capacity into the TEP system from the Tortolita and Vail
EHV transmission sources. Some of these projects may be viable joint projects.

Tortolita - Mara fa Tap Mara fa Tap - North Loop Mara fa Tap - DMP DMP - SS
30. SS 30 - South Loop: These projects make up alternative projects, some of which
are competing, to increase 345kV transfer capacity into Tucson area. Some of these
projects may be viable joint projects.

Three Points - SS 30: This project is an alternative to SS 30 - South Loop.

Mara fa Tap - Three Points: This project would effectively interconnect Tortolita to
the Pinal West to South Loop 345kV line, assuming the Tortolita to Mara fa Tap
project were to be built.
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Three Points - Bick fell: This project, assuming the Three Points/SC1 345/115kV
substation was constructed, would add a new 345kV path in parallel with the existing
345kV line from Vail to Three Points.

Vail - South Loop - Bicknell (loop-inl: This project would effectively add a new
parallel 345kV line between Vail and South Loop.

Irvinqtonz This project would add a new parallel 345kVVail - lrvinqton South Loop -
path between Vail and South Loop. It also is an essential part of a TEP reach-in
strategy" described in Section 19. Long-Term SATS and Individual EHV
Transmission Provider Strategies.

Vail - South Loop #2 South Loop - Pinal West #2: These projects would add a new
345kV line in parallel with the existing Pinal West to Vail 345kV line.

Winchester - Vail Single Circuit Winchester - Vail Double Circuit. Apache - Vail
Single Circuit Apache - Vail Double Circuit: These projects, some of which are
competing projects, would add one or two new 345kV circuits in parallel with the
existing Winchester to Vail and Springewille to Vail 345kV lines.

willow - Winchester: This project would add a new 345kV line in parallel with the
existing Green lee to Winchester 345kV line. This project assumes the willow
switching station is in service on the Green lee to Winchester line.

Pinal West - South Loop PST: This project would insert a phase shifting transformer
into the Pinal West to South Loop 345kV line. The primary function of the PAR would
be to reduce post contingency flows on the 230kV system that parallels the
Green lee to Vail 345kV line.

230kV Potential Projects

Winchester- A ache

Butterfield - Pan taro

No ales Ta - Del Bac

DMP - Mara fa Ta

Pantano - Kartchner - San Rafael

Sloan - Huachuca Cit

Adams Ta - Mural

Three Points - Bicknell

A ache - Butterfield

Pantano - No ales Ta

Del Bac - DMP

Vail - San Rafael

Bicknell - San Rafael

San Rafael - Mural

Bicknell - Sahuarita PAR
Table 17. 230kV Potential Projects

Three Points - Bicknell: This project, assuming the Three Points/CS1 345/115kV line
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were constructed, would add a new 230kV path in parallel with the existing 345kV line

from Vail to Three Points.

I.
I
I

•.

Winchester - Apache (2"° circuit which is currently operated at 115kv1. Apache -
Butterfield Butterfield - Pantano Pantano - Nogales Tap Noqales Tap - Del Bac Del

Bac - DMP DMP - Mara fa Tap: These projects would involve conversion of existing

115kV lines to 230kV, most of which would be along the WESTERN right-of-way. It also

appears to be dependent on the SPPR 230kV proposal for a 230kV terminating at the

Mara fa Tap substation.

l
l

i

Vail - San Rafael Pan taro - Kartchner - San Rafael Bicknell - San Rafael Sloan -

Huachuca City, Bicknell - San Rafael Sloan - Huachuca Citv. San Rafael - Mural.

Adams Tap - Mural: These projects are alternatives, some of which are competing, to

improve reliability for entities in the Cochise County area.

Bick fell - Sahuarita PST: This project would insert a phase shifting transformer (PST)

into the Bicknell to Sahuarita 230kV line. The primary function of the PST would be to

reduce post contingency flows on the 230kV system that parallels the Green lee to Vail

345kV line.
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l
l

138kV Potential Projects

l

l

9
l

l

Tortolita - North Loo Quad 3-138kV

Tortolita Rillito

Tortolita - Mara fa TEP - New Corridor

Mara fa Double Circuit Ta

north Loo -  Narana

Narana - Rancho Vistoso

Mara fa - SS No 1

SS No 1 - North Loo

DMP - Tucson

Oran e Grove - SS NOT

SS NOT -. SS NO7

SS NO7 - Northeast

Twen Second .- SS NO15

Twen Second - SS NO14

SS NO14 - East Loo

SS NO14 - Northeast

SS NO4 Ta

SS NOB Ta

Vail - SS NO17

SS no15 - Irvin ton

SS NO20 Ta

SS NO27 Ta

Canoa Ranch - Duval Clear

SS NO28 Ta

Rancho Vistoso Catalina

Tortolita - Catalina

Irvin ton - Kino

Kino - Downtown

Downtown - Tucson

SS NO13 Ta

SS NO16 Ta

Midvale - S enter

Vail -as NO33

SS NO33 - Swan South lands

Swan South lands - SS NO22

Hartt - SS NO29

Canoa Ranch - SS NO25
Table 18. 138kV Potential Projects

Tortolita - North Loop Quad (3-138kV): This project is included in the TEP five year

capital budget. Its primary purpose is to increase transfer capability from the Tortolita

Substation into the northern portion of the TEP local area network. It has provisions

to add a 115kV SWTC circuit (e.g. the 4"' circuit on the Quad) to enhance reliability

of the 115kV local area systems as well as to supply proposed new Trico load

serving substations.

All other TEP 138kV Potential Projects: These projects are intended, primarily, to

integrate new substations identified by the TEP saturated load study into the existing

138kV local area network. Some of these projects would also add new lines as

needed to enhance local system transfer capability.
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115kV HV Potential Projects

Maraca - Naviska

Sandario SWTC - Sandario CAP

Brawle -San Joa min

Valencia - Black Mountain
l
i
l

Saguaro - Naviska - Adonis - Thornydale

- Camino de Manama - North Loo

Adonis - Rattlesnake

Sandario S\/VTC - Brawle

San Joa min - San Xavier

CS1 - Three Points _
Table 19. 115kV Potential Projects

Saquaro - Naviska - Adonis - Thornvdale - Camino de Mariana - North Loop: This

project represents the possible ultimate configuration for the S\NTC 115kV line that

is described as the 4th circuit on the Tortilita - North Loop Quad project.

All remaining 115kV Potential Projects: These projects are intended to improve

115kV system reliability by effectively integrating the CAP, S\NTC and WESTERN

systems.

Possible Interconnections

North Loo Rattlesnake Ta 345/115kV Vail 345/230kV

SS 30 345/115kv Del Bac 345 or 230/115kV

Hartt 345 or 230/115kv Three Points/CS1 345/230/115kv
Table 20. Potential Interconnections Projects

North Loop - Rattlesnake Tap 345/115kV: This project would provide a new 345/115kV

transformation at the North Loop substation. This would become a new source to the

area S\NTC/CAP/WESTERN system.

Vail 345/230kV: This project would add new 345/230kV transformation at the Vail

substation to allow interconnecting the SlNTC 230kV line(s) between Pantano and

Sahuarita.

SS 30 345/115kV. Del Bac 345 or 230/115kV3 This project would add a new 345/115kV

transformation at the proposed SS 30 substation which is in the vicinity of the existing

WESTERN Del Bac switching station. A new 115kV source could possibly introduce a

Page 88 of 202



EXHIBIT STF 1.6
Page 89 of 202

new connection to the S\NTC/CAP/WESTERN 115kV systems.

Three Points/CS1 345/230/115kV: This project would add a new source to supply the

SWTC/CAP/WESTERN 115kV systems. It could also accommodate a new 345kV or

230kV line to the Bicknell substation.

Hartt 345 or 230/115kV: This project would represent a joint project among svc, TEP

and Trico. The project is not necessarily to be constructed at the proposed location of

TEP's load serving substation referred to as Harts. Rather, the idea is to plan a joint

project that meets the TEP and Trico load serving needs while improving EHv/230kv

transmission network reliability.

17.WESTERN 115kV Transmission Corridor

The WESTERN 115kV transmission corridors within the SATS study area have been

identif ied as valuable assets for a number of the alternative projects. A few 345kV

projects have the potential for becoming viable assuming the ability to utilize the existing

115kV WESTERN transmission corridor from Saguaro through Mara fa Tap, continuing

southeasterly into and through Tucson, terminating at South Loop. These WESTERN

corridors and their potential utilization are shown below in Figure 17: WESTERN 115kV

Corridors.
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Fiqure 17. WESTERN 115kV Corridors

WESTERN was requested by the SATS participants to complete a study of its

transmission corridor Right of Way (ROW) within the given study area south of APS'S

Saguaro Substation as shown in Figure 17 above.

WESTERN's transmission corridor ROW study was broken down into three

transmission line segments: 1. Saguaro Substation to Tucson Substation, 2. Saguaro

i

l
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Substation to Oracle Substation to Tucson Substation, 3. Tucson Substation to Apache

Substation.

17.1. Saguaro Substation to Tucson Substation:

ROW width: 100 FT

ROW restrictions: There is no voltage or construction restrictions as long as

the new construction fits within the existing ROW width and the transmission

poles are owned by the Federal Government.

17.2. Saguaro Substation to Oracle Substation to Tucson Substation:

l

l

l
i

ROW width; Corridor width is still under investigation

ROW restrictions:

a. There are no voltage or construction restrictions as long as the new

construction fits within the existing ROW width and the transmission poles

are owned by the Federal Government.

b. A portion of the given line is already double circuited with another utility

between Oracle Substation and Tucson Substation.

17.3. Tucson Substation to Apache Substation:

ROW width: Corridor width is basically 100 FT with the exception just

outside of Tucson Substation which WESTERN is reviewing to be sure the

information provided on the ROW spreadsheets as provided to the SATS

group is accurate.

ROW restrictions: There are no voltage or construction restrictions as long

as  the new cons truc tion f i ts  wi thin the exis t ing ROW  width and the

transmission poles are owned by the Federal Government.

17.4. General Comments:

Any corridor width adjustments would require WESTERN to go back to the

land owner  and renegotiate a new ROW  easement agreement. If
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l

renegotiations with the perspective land owner are not successful, as a last

resort the Federal Government can use its condemnation rights to obtain the

necessary corridor.

l
ii
l
l
l
l

l

There are mutual benefits to be gained by joint planning for transmission assets in these

corr idors. SATS partic ipants may benef it through the ability to s ite high voltage

transmission facilities, while WESTERN may benefit from improved reliability and load

sewing capability. All could be potentially more cost effective than each planning and

developing their respective systems individually.

18.Southwest public Power Resource (SPPR) "Three Terminal Plan"

The Southwest Public Power Resource (SPPR) group investigated a "Three Terminal

Plan", shown in Figure 18 below, to develop and transmit power from proposed new

generating resources in Pinal County while the SATS study was in process. This plan

envisions three 230kV lines interconnecting the new generator to three transmission

system points of interconnection, one of which would be the SlNTC Mara fa Tap 115kV

substation. The proposal calls for the existing WESTERN 115kV line from just west of

the APS Saguaro station to Mara fa Tap to be replaced with a new double circuit 230kV

constructed transmission line. One of the circuits would be operated at 115kV to restore

the existing WESTERN 115kV topology. The other would serve as the 230kV path from

the new generator to the Mara fa point of  interconnection through a 230/115kV

transformer.
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The possibility of this new 230kV source at Maraca presents an alternative that had not

been previously explored. Therefore a "Task Force to analyze the common facilities

within the individual plans and develop a joint plan for these common facilities" has

been formed.

The status of this task force effort, along with the plan and schedule to complete the

study is included in Appendix E to this report.

19. Long-Term SATS and Individual EHV Transmission Provider Strategies

Strategies were created by assembling appropriate combinations of the Projects listed

in Section 16. Alternative Projects. The study scope calls for strategy designs to be

based upon the "nw & SE Resources" scenario f irst, to be followed, in subsequent

phases of this study, by sensitivity analysis to the "Balanced Resources" and "Internal

Generation" scenarios. This sensitivity analysis may entail reducing imports from the

northwest and southeast to accommodate imports up to 1,000 MW from south of
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l
l

l

Tucson and/or south of Cochise County. The objective is to identify changes to the

transmission configuration resulting from the shift in location of imports into the SATS

area.

The SATS group investigated the projects listed in Section 16. Alternative Projects, and

determined which of the EHV projects, based on N-1 analysis, are most likely to meet

the objective of effectively delivering power from the SATS interface to the load centers

within SATS.

Six EHV strategies were developed, each with the intention to supply the TEP and Trico

systems assuming build-out in the Tucson area. Two of  the options, that were

intentionally very dif ferent from each other, were initially given high priority to be

evaluated. However, options that minimize EHV construction through highly developed

areas were subsequently assigned the highest priority due to their favorable technical,

economic and aesthetic characteristics. Therefore analysis of a robust alternative that

would entail constructing two new 345kV transmission lines through the City of Tucson

and the surrounding densely populated area (Strategy A) was minimized. More

concentrated ef for t was then direc ted toward a lternatives  that extend 345kV

transmission from the existing EHV interconnections into the Tucson load center

(Strategies C and F). All EHV strategies are described and shown graphically in this

section.

The idea behind choosing strategies that are significantly different from each other was

to make sure that all bases were covered considering long range uncertainty, of which

load growth uncertainty is among the greatest of concerns. Hence the most robust

option (Strategy A) was evaluated first to determine its ability to serve load reliably at

saturation. Given the environmental, aesthetic and cost concerns associated with

Strategy A, alternatives with lower impacts were developed and they also demonstrated

the ability to supply load at saturation. W hile no analys is was done beyond the

saturated load level, Strategy A appears to have the ability to serve loads greater than

the amount that was projected at build-out based on existing land use plans. Therefore

other strategies were selected in part based on the potential to transition to the Strategy

A topology if loads greater than saturation appear to be imminent. In other words the

relative merits of each alternative could help attain the objective of plan flexibility. Plan

f lexibility is examined in Section 25: Developing a Flexible Plan. As the analysis
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progressed, a new strategy emerged and the study focus shif ted to it. The new

alternative, Strategy F, which effectively replaces SS NO30 with a similar facility at the

Irving ton location, and eliminates the Vail to East Loop 345kV and the East Loop 345kV

yard, was viewed as a significant improvement over Strategy C.

The most salient difference between Strategy A and Strategies C or F is elimination of

345kV lines passing through Tucson. The other difference is that slightly more 138kV

system reinforcement may be required in Strategies C or F because the EHV lines in

Strategy C may reduce transfer across the 138kV under contingencies. Study effort was

concentrated on Strategies C or F. Therefore no analysis was done to ascertain the

difference in 138kV infrastructure between Strategy A and Strategies C and F. Note

that, whether or not power transfer across Tucson occurs depends more on where new

generation and/or mega-projects interconnect than the differences between strategies.

More detail on strategies is included in this section.
i

i

i
i

l

i

Each of the strategies, at the saturated load level, examined new 500kV facilities

interconnecting the Winchester and Pinal West substations, to include 500/345kV

interconnections at the Vail and South Loop substations. The Winchester-to-Vail

segment included two 500kV lines. Preliminary analysis indicates that 500kV will not be

needed to serve SATS at the 20-year load level. Justification for investment in 500kV

facilities will require further evaluation considering anticipated load growth rate, the

potential for sponsors, possible mega-project interconnection requests, and other

business factors. The decision on the choice of 345kV versus 500kV construction is on

the project critical path since EHV additions in that corridor will likely be needed within

the 5- to 10-year timeframe.

Project Assumptions19.1.

All strategies, at the saturated load level, assumed new 345kV lines from Tortolita to

Mara fa Tap to Three Points with 345/115kV connections at Mara fa Tap and Three

Points. They also assume a new 230kV Three Points to Bick fell line, which may be

reconsidered at 345kV. Finally a 500kV Winchester to Tortolita line was common to all

strategies. However, the need for these projects has not been confirmed. Studies of

alternative configurations indicate that these projects may not be needed for SATS area

load serving capability within the twenty year planning horizon. Therefore sensitivity

studies removing these projects were done within the ten year planning horizon.
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As the study progressed, an assessment of "Committed" and "Planned" projects was

done in light of information that was not available at the time decisions were made to

pursue them. Among others, the Pinal Central to Tortolita 500kV project, which was

scheduled to be permitted, constructed and placed into service by 2011 prior to the

beginning of the SATS study was reviewed considering the impact of projects that may

interconnect southeast of Tucson. Recent information suggests that projects such as

Bowie generation and Sur Zia may be put into service within the same five year time

frame. Generally, these projects change the magnitude of power flows into the TEP

EHV points of interconnection by a large margin. These projects therefore have the

potential to influence the timing, and possibly the technical and economic viability of

alternative EHV interconnections.

Table 21 demonstrates the impact of various projects interconnecting with the SATS

system. For example, removal of the two-circuit 345kV Tortolita to norm Loop project

reduces flow entering at Tortolita and accordingly increases flow through the Vail and

South Loop delivery points. Connecting the 500 MW Bowie generating station at the

proposed Willow 345kV point of interconnection further reduces flow through Tortolita.

Adding 500 MW of generation at the Winchester 500kV station, in addition to Bowie,

s imulating a Sur Zia interconnection at a relatively low power output ef fectively

substitutes Vail for Tortolita as the strongest source. The purpose of this table is only to

demonstrate the heavy influence that major projects such as Bowie generation and

Sur Zia have on power flows into the TEP system in Tucson. There was no attempt to

optimize transmission system design for both of these new facilities. This scenario

analysis was done simply to gain a better understanding of the benefits and impacts of

these proposed projects.
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Vail HarttTortolita10 Year Horizon
Total

lm ortm
% %%%New EHV Proect

PC TO 500kV &

2 TO - NL 345kV

PC - TO 500kV

Bowie 500 MW

Bowie 8t Sunzia

1354 46 945 32 428 15 209 7 2936

1209 41 1017 35 482 15 215 7 2923

1098 37 1136 38 498 17 228 2960

1014 34 1218 41 518 17 242 2992
B
El

Table 21. Flow Impacts of Major EHV Projects on TEP System

Large impacts caused by such projects interconnecting to the TEP EHV network

presents a signif icant planning challenge. Emerging information indicates that the

likelihood of Bowie and Sur Zia being in service by 2011 and 2013 respectively has

recently increased by a significant margin. Nevertheless, these projects continue to be

treated as uncertainties since none are firmly committed as of this time. As a result,

prior analysis which assumed the Pinal Central to Tortolita 500kV project to be in

service in 2011, with little likelihood of Bowie and Sur Zia interconnecting within the

same time frame, favored the North Loop 345kV injection proposal as the next EHV

upgrade. Therefore all prior analysis had to be repeated with Sur Zia and Bowie

interconnected. The results indicate that a Tortolita to North Loop 345kV project may be

deferred, and a 345kV project at either SS NO30 or Irvington could be considered more

feasible as the next major EHV upgrade. More analysis will be required within the five to

ten year planning horizon to optimize system investments considering the uncertainty

associated with these projects. Since neither of  the Bowie or Sur Zia projects is

absolutely committed at the time of this writing, the possibility of multiple outcomes must

be evaluated .

Following is a description and discussion of Strategies A through F:

Strategy A19.2.

Strategy A, shown in Figure 19. TEP EHV Strategy A envisions the addition of two new

345kV lines effectively going through the Tucson metropolitan area with three new

345/138kV interconnections to the local area 138kV network. One 345kV line would

begin at Tortolita, extend to North Loop continue to East Loop and terminate at Vail,
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l
with two new 345/138kV interconnections at North Loop and East Loop. The second

345kV would begin at Tortolita, follow the WESTERN 115kV right-of-way to the SWTC

Mara fa Tap, continue along the WESTERN ROW into Tucson to a new 345/138kV

substation (SS30) and terminate at South Loop. The WESTERN 115kV corridor would

be utilized to minimize impact cost, environmental and aesthetic impact. A disadvantage

however, is that the 100 foot right-of-way is less than TEP's existing standard as

required for 345kV construction. Note that justification for investigating two 345kV lines

along separate corridors was based on the assumption that they would be pursued

jointly by SWTC, TEP and possibly other parties.
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\_._
TEP EHV Strateqy A

Strategy A is the most robust among the five alternatives. It has the potential for the

greatest load serving capability, with the highest probability to serve loads in excess of

the saturated load level. It envisions the largest amount of new 345kV construction
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(~110 Miles), much of which passes through the relatively densely populated Tucson

area. Therefore Strategy A involves the highest EHV capital investment and potentially

has the greatest associated aesthetic and environmental issues.

19.3. Strategy B

B was ofthe intentionwith the number of newminimizingStrategy

transmission lines Tucson, and to minimize

developed

needed through

WESTERN 115kV corridor.

impact by utilizing the

However, as in Strategy A, the 100 foot right-of-way is less

than TEP's existing standard as required for 346kV construction.
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Fi are 20 TEP EHV Strateqy B

It has the potential for somewhat less

IoadleveL

Strategy B EHV is less robust than Strategy A.

load sewing capability, with lower probability to serve loads in excess of the saturation

It envisions a more moderate amount of new 345kV construction, with one

Strategy

Its associated

new 345kV line passing through the relatively densely populated Tucson area.

B intuitively requires a lower EHV capital investment than Strategy A.
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9

l

aesthetic and environmental impact could also be significantly lower because most of

the new 345kV construction would occupy the existing WESTERN 115kV corridor.

However, the relatively narrow WESTERN corridor poses challenges in those segments

where double circuit construction would be necessary. The other alternative in those

segments would be to secure additional right-of-way, which would increase cost and

require regulatory approval.

Strategy B envisions three new 345/138kV delivery points, all of which would be on the

western side of Tucson. There would be approximately 60 miles of new 345kV lines,

with some segments requiring double circuit.

Construction of  local 138kV facilities required for Strategy B is expected to be

somewhat greater than for Strategy A. No analysis was done to determine precise

differences in 138kV design attributed to each of the EHV strategies.

Strategy C19.4.

Strategy C, also referred to as "Reach-ln", entails construction of two new 345kV lines

to the North Loop Substation, two new 345kV lines to the new SS30 from South Loop

and Vail respectively, plus a new radial 345kV line f rom Vail to East Loop. Thus

Strategy C includes the same new 345/138kV injection points as Strategy A. Also,

similar to Strategy A, justif ication for investigating two 345kV lines along separate

corridors was based on the assumption that they would be pursued jointly by SVVTC,

TEP and possible other parties.
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someload couldand

Strategy C EHV is less robust than Strategy A. It has the potential for lower long-term

limitationshaveserving capability potentially

reinforcement to serve loads in excess of the saturated load level.

requiring

It envisions less new

B.

345kV construction than Strategy A. New 345kV lines would pass through much less of

the relatively densely populated Tucson area. Strategy C involves a lower EHV capital

investment than Strategy A, but possibly slightly greater than B. Its associated aesthetic

and environmental impact would clearly be lower than Strategy A, but closer to Strategy

Much less of the new 345kV construction would occupy the WESTERN 115kV

corridor. However, over 30 miles of new line could potentially be built in existing TEP

corridors 19 that are presently or planned to be occupied by 138kV. Approximately 28

1° The determination of actual corridors to be selected if Strategy c is pursued will require a detailed land
and environmental assessment.
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miles would be in WESTERN corridors. Therefore challenges will also exist in those

segments where double circuit construction would be necessary.

Strategy C envisions the addition of three new 345/138kV delivery points in the same

locations as Strategy A. Approximately 75 miles of new 345kV lines would be required.

19.5. Strategy D

Strategy D was developed to address possible right-of-way acquisition and permitting

issues associated with the South Loop to SS30 345kV line proposed in Strategy C.
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*

SS30 345kV line. issues in the ThreeHowever,

Thus, Strategy D functionally is anticipated to be very similar to Strategy C. The key

difference is that the South Loop to SS30 345kV line is replaced by a Three Points to

there be significant aestheticmay

Points to SS30 corridor. Evaluation of this option will be pursued if either Strategy C or

F is found to not be feasible.
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138kV system design is expected to be very similar, if not identical to that which would

be associated with Strategy C.

19.6. Strategy E

Strategy E assumes no new 345kV construction from the current EHV delivery points

into Tucson as shown in Figure 23.
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Substantially more 138kV construction would be required for Strategy E than any other

option. Analysis done to date on Strategy C suggests that an option without EHV

system reinforcement is not technically feasible. No detailed 138kV design was done for

Strategy E.

19.7. Strategy F

Strategy F, shown in Figure 24. TEP EHV Strategy F, is a variation of Strategy C,
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wherein SS30 would be replaced by a 345/138kV substation at Irvington with 345kV

lines connecting it to the Vail and South Loop stations. Also, the radial line from Vail to

East Loop and the East Loop 345kv station would be eliminated.
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Fl are 24 TEP EHV Strateqy E

Strategy F incorporates the two 345kV lines from Tortolita to North Loop and the new

north Loop substation shown in Strategy C. It differs from Strategy C in that Iwington is

the only new 345kV substation needed with new 345kV connections from Irvington to

Vail and South Loop. The East Loop 345kV substation and radial line to the Vail station

are not anticipated to be needed due to the more central location of Irvington.

138kV system design generally envisions rebuilding or reconductoring existing multiple

circuits between the EHV delivery points and the load centers within Tucson. TEP

138kV system plans are described in Section 20. TEP 138kV Future System Strategy.
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20.TEP 138kV Future System Strategy

i

l

As the study evolved, Strategy F was emphasized as the basis on which the TEP

138kV system would be designed. During the course of the study it was learned that

the transmission system in southeast Arizona generally does not experience "flow-

through". This characteristic is a major factor that allows the "reach-in" EHV

strategies (C or F) to provide adequate load serving capability within the SATS load

pocket2°. Therefore 138kV configuration alternatives for any of the "reach-in"
strategies would be quite similar. TEP's planning approach is to reinforce the Tucson

area 138kV network by upgrading existing lines and in some cases adding new

lines, thereby increasing transfer capacity into the load center from existing EHV

delivery points. This tactic helps to defer the need for extension of new EHV into

Tucson for as long as possible.

Several alternative 138kV configurations were postulated for the saturated load

level, then reduced to the twenty year planning horizon and then to the 2018 load

level. The following series of single line diagrams show the alternatives that were

considered with the 2018 prominently displayed while facilities contemplated for later

years are subdued.

Figure 25. TEP Transmission Location Reference is a master diagram which

identif ies where the subsequent single line representations are geographically

located. Note that there are several 138kV alternative configurations for each of the

areas shown.

The single line diagrams following the master diagram show alternative 138kV

conf igurations within each of  the def ined areas shown on the master. These

alternative projects were screened through a combination of judgment, land use,

environmental and perceived cost considerations, and power flow modeling results.

The result of this process is the 2018 project list.

20 The phenomena of no flow-through is apparently due to the characteristics of the bulk transmission
system with interconnected generation and load centers covering the southwestern portion of the
Western Interconnection. Major new project interconnections could conceivably change the balance,
potentially causing flowthrough. SATS participants should consider this possibility in future system
impact studies.
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• Options to defer all projects in this study will be continuously under investigation.

The objective of  the longer range study work is to identify system issues and

determine alternatives that will likely be the ultimate solution. This provides an

opportunity to address long lead-time activities such as right-of-way acquisition,

permitting and so on.

l

l
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Q = Existing 138kv Substation
= Existing 138kV Line

O = Substation in 2009-13 Capital Budget
= New 138kV Line in 2009-13 Capital Budget

= Uprated 138kV Line in 2009-13 Capital Budget

= Planned Substation in 10 Year Plan

= Planned 138kV Line in 10 Year Plan

= Planned 138kV Line in 10 Year Plan

= Conceptual Substation in 20 Year Plan

= Conceptual 138kV Line in 20 Year Plan

= Conceptual 138kV Line in 20 Year Plan

Q

S

Q = Conceptual Substation in Saturation Study

= Conceptual 138kV Una in Saturation Study

= Uprated 138kV Line in Saturation Study

Fiqure 26. Leqend for 138kV Alternative Projects Sinqle Line
Diaqrams

l

l

The following descriptions help to provide a basis for the five and ten year planning

effort, leading to well thought out five year capital budget and ten year transmission

plans. Among the insights gained through the SATS study is the conclusion that

increasing the capacity of existing 138kV transmission facilities from the three

existing EHV delivery points (Tortolita, Vail and South Loop) should be a high

priority. The TEP five year capital budget and ten year plan therefore will

recommend staged reconductoring or update projects emanating from Tortolita, Vail

and South Loop.

I Referring to the Legend in Figure 26, each of the figures describing the following

alternative 138kV projects shows those designated as "Existing", "2009-13 Capital

Budget" and "Planned in 10 Year Plan" in normal type. Those designated

"Conceptual in the "20 Year Plan" and "Saturation Study" as shown subdued. This

helps to visualize ten year planning horizon projects in the context of potential

ultimate build-out.
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\

l

Tortolita - North Loop Corridor: The bulk of the work, shown in Figure 27, in the

Tortolita - north Loop corridor is expected to be completed by 2010. The main

project consists of three TEP 138kV circuits and one SWTC 115kV circuit on new

"Quad" structures. The existing Line 125 will also terminate at the North Loop

substation in 2010. Future plans, possibly beyond ten years, are for Line 125 to

terminate at the Rancho Vistoso substation, when a related project results in a new

connection between North Loop and Rancho Vistoso through a new Naranja

substation. Refer to description under North Tucson - Option 1 and 2. Also note

that actual project in-sewice dates may be changed during the f ive year capital

budget development process. For example, the in-service date for the Mara fa

substation and the tap to the new line may be delayed to 2014 based on local

development data that became available after the SATS analysis was completed.
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2018 LOAD Level
LOCAL SYSTEM SINGLE LINE

Tortolita - North Loop Corridor
Based on N-1 Analysis

Version 2: 5/18/2008

-11 .8 Miles; Existing
SC 1365 ACAR

l
4 E

New 954 ACSS
~143 Miles: 2 Circuits

on
Quad structures3

954~7.5 Miles: 1 Circuit New
ACSS on Quad structu

-9 Miles Existnng
SC 954 ACSR3< 39 4/

*4~
%  I r

Q
'c~

Quad Structures
Include SWTC 115kV
Alternative to Quad is

under review.

-4 Miles: w
DC 954 ACSS9 To Line 122

Terminal to
Rancho Vistoso

2 0 1 3

MARANA -6.8 Miles: 1
Circuit Ne

954 ACSS on
Quad

Structures3
o
O
1

Fiqure 27. Tortolita - North Loop 138kV Corridor
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North Tucson - Option 1 and Option 2: The Naranja substation is under investigation

in either of the North Tucson options for the post-five year capital budget time frame.

The current plan for 2010 indicates there will only be one 138kV line from North

Loop to Rancho Vistoso. Staging evolution of upgrades in the Tortolita - North Loop

Corridor such that a connection from Tortolita to Rancho Vistoso is deferred, also

defers line upgrades from Rancho Vistoso to La Canada. Moreover, this allows the

Naranja substation to be delayed until it is needed to serve local distribution load.

The Naranja substation would otherwise have to be advanced to free up an existing

46kV line that is insulated for 138kV to allow the configuration shown in Figures 28

and 29.

The key feature of North Tucson - Option 1 is that the 138kV lines running south out

of the North Loop substation are envisioned to be reconductored using advanced

high temperature conductor. The advantage of doing so is the ability to utilize the

existing triple circuit structures and avoid permitting and relatively high cost

associated with a new North Loop to Rillito 138kV line as shown in Figure 29. North

Tucson - Option 2.i
! •
i

i

i
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2018 LOAD LEVEL
LOCAL SYSTEM SINGLE LINE

(2010)

uz:za!m22l
North Tucson - Op 1

Based on N-1 Analysis
Version 2: 5/14/2008 ~6.4 Miles: New 954

ACSS on DC WAPA .

i
3

3
i
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~5
Ex
A
(4

..
i M E
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~2 Mile
New DC 95

ACS
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A

4.5 Miles:
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CSS on DC
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8"
-5.2 Miles; Existing
954 ACSR on DC
WAPA.E
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~3 Miles: Exushng 795
ACSR SC Ij . f:zm.1

. L

o A
W

.6 Miles:
listing 954
CSR on DC
APA

' .
9
1

' E
LINE 110

-2 5 Miles: Existing 795
ACSR SC

LINE 124.c
z
m
4a
N

Fiqure 28. North Tucson - Option 1
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l

A new 138kV line, such as North Loop to Rillito, that occupies a sensitive corridor could

preclude the ability to site, permit and construct a future EHV line as envisioned in

Strategy A. Thus a critical component needed for long term planning flexibility would be

lost. In other words, reconductoring helps to maintain planning flexibility by minimizing

construction of new facilities in a critical corridor, thereby improving the likelihood of

siring a new EHV line in the event higher than anticipated load growth materializes in

the future.
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Fiqure 29. North Tucson - Option 2
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Other long term considerations, such as the potential for load growth in areas where

there is no existing transmission infrastructure should be taken into account. For

ins tance, SS 06  and SS 07 could ult imate ly be  served by a  new 138kV line

interconnecting the Orange Grove and Northeast substations. This new line would

provide system benefits by introducing a parallel path between Rillito and Northeast.

The value of this line would have to be weighed against the associated permitting effort

and total cost. In either case, it makes sense to pursue a new line to serve ss 06 within

the ten year planning horizon, and eventually SS 07 assuming development actually

occurs in that area.

Central Tucson Area - Option 1 Throuqh Option 5: The following five options consist of

alternative 138kV local transmission system configurations that take advantage of

opportunities provided by having a reasonable sense of  the number and relative

location of potential new substations that would eventually be needed at build-out. The

Central Tucson Area is critical as it makes up a large portion of TEP's load center which

interfaces with the primary interconnections from Tortolita (through north Loop), and

Vail.
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LINE 123 2018 Load Level
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Fiqure 30. Central Tucson Area - Option 1

New lines, such as Remington - Kino -. D T (Downtown) - Tucson 138kV are shown in

blue. This particular line shows up in all five options because it creates a new path from

the strong source at Irvington into the load center. Part of the justification is that new

substations may be supplied from this new line. Otherwise taps would have to be made

to existing lines, which would in turn become more heavily loaded. Plus the cost of

these taps could be contributed toward the new line. Therefore the new line provides

multiple benefits by enhancing system transfer capacity as well as interconnecting new

load serving substations.

Evaluation of the five Central Tucson Area options facilitated critical thinking and

discussion among transmission and distribution system designers. For example, the

proposal for the Downtown substation is being reconsidered in view of increasing
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physical congestion as development becomes more concentrated in the business area

of Tucson. The result is alternatives to eliminate the Downtown substation by expanding

the Tucson substation using Gas Insulated Substation (GIS) technology and relocating

and enlarging the proposed Kino substation are under investigation.

l
l
i

Uprate of the Irvington to Twenty Second Street to East Loop 139kV line was also

common to all options. This project will consist of reconductoring with some structure

rebuilding to increase the capacity needed to maintain reliable service to the portion of

the TEP local area network east of the Davis-Monthan Air Force Base. This project will

be addressed in the TEP five year capital budget. Longer term benefits of increasing the

capacity of this line includes the ability to supply new load as shown by SS 34 and SS

35, when and if development occurs.

Additional fac ili ties , looking at the twenty year planning hor izon, would involve

constructing new 138kV lines to integrate SS 14 and SS 15 as development continues

just east of  the downtown area. Options include opening new paths f rom Twenty

Second Street to the Tucson substation (Options 1 - 5) and Twenty Second Street to

the East Loop (Options 1, 4 and 5) or Northeast (Options 2 and 3) substations. All of

these options strengthen and increase the 138kV system transfer capability needed to

serve increasing load.
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LINE 123 2018 Load Level
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Fiqure 31. Central Tucson Area - Option 2

Anticipated economic development east of the Santa Cruz River would be met by the

addition of new load serving substations including SS 16 within ten years, and SS 10

and SS 13 within twenty years. These substations would be sited relatively close to the

WESTERN 115kV corridor. TEP's options for interconnecting these substations

assumed the WESTERN corridor would be preserved for higher voltage transmission to

maintain tlexibility for the SATS planning area. Therefore, SS 16 and SS 13 were

modeled as double circuit taps to existing TEP lines.
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Fiqure 32. Central Tucson Area - Option 3

Alternatives to SS 16 tapping the Irvington to Santa Cruz line as in Options 1, 2 and 5

are shown in Options 3 and 4. The latter are less likely due to concerns over the ability

to site east to west oriented lines extending from approximate location of the Kino

substation. Hence the SS 16 interconnection configuration shown in Options 1 and 2 is

preferred. Further analysis based on land and environmental considerations will be

needed to make the decision regarding SS 16.

Page l  19 of202



EXHIBIT STF 1.6
Page 120 of 202

LINE 123
2011

2018 Load Level
LOCAL SYSTEM SINGLE LINE

CRAYCRO
w
W

To Rauixo

-»8
§§

8
. e s
4 -2

Central Tucson Area: Op 4
Based on N-1 Analysis
Version 2: 5/14/2008

C
z
m
.4
Nu

C
z
m
-

asE
.5

"i \
\  "4

¢ , '
. r

~I
1

3 mu»¢»»u=a|~9
U6 S A CA R

u ~ 1 w ~ 9
ae5 AcAR[18 Lola

mSCI!!
-1 .9 Mies of exislmg 795
ACSR on DC structures

\Ml8d
a4wSC

genes. 2Mlldn¢w
s c w m s s3

.5 Mies d
lsfifvg 795

.. ACSRon DC
structures

o 41 s
'o (2029)

4°
¢

. /

% E
l\Jo. L
8LINE 113

S

14
MUOMIUH
QMACSS

s

[
.El

vv
w
zJ

.[
-181.1

.77  Acss
.

-1 Mile of new DC 954 ACS

-1 9 Males of exislin
ACSR on DC slruc

g 795
lures 15

AO ss3 M
_|

[~25 Males of new DC
954 ACSS tied to SC

L
z
m
I

N.4

.3
3

czm..8
N

SCISIACSS

(2012)

~-~~.J
. 4(2016)

num
ISC

»<4Acss
aswou al-unnum

SCI!

06.145

. Q s w u ar - u
1 4 a 1 M 0 § C

477 AC85s ~ i q
4559£5 35 I

l r \vv~4.5 Miles of new 954 .
ACSS on DC

Fn
11ng so
4 ACSR

8
(2012) E E5  M h d m w

SCUMACSS5
s

-5 3 males d Gldilihg 79
ACSR on DC structure

:Una
r»wDC

a m a s s
W 1'
3 IU
. | E

_|
q 5 * ¢
qqqngvy.
&SRnn1

1
]

TO as N032 To Los Roalu
5
s

~5 Miles of existing 79
ACSR on DC slructura

3
j
J ,: p l a n

To as N017
To RB salmon

To Tech Park
To Corona30

. \*`

sf' N
-8'To Midvale <-

i iI

Fiqure 33. Central Tucson Area - O son 4

Option 5 was created to provide an alternative that could maximize transfer capability

from lwington into the downtown area. This would only be needed if downtown area

load density were to increase significantly over applicable jurisdictions' existing land use

plans.

l

l|
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LINE 123 2018 Load Level
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1Fiqure 34. Central Tucson Area - Option 5
ll

i
The SS 30 site was qualitatively evaluated in three potential contexts. One was as the

site of a new EHV substation as defined by Strategies A, B, C and D. This is also a

potential location for a new distribution substation. However other distribution substation

locations will be pursued to limit the scale of any proposal involving EHV. The third

alternative entailed construction of a 138kV switching station. The switching station

however, did not offer sufficient benefits, such as deferral of elimination of new or

uprated 138kV lines to justify the investment.

South Central Tucson Area: The South Central Tucson Area, shown in Figures 35 and

36, was investigated to identify viable alternatives to add new load serving substation

capacity as well as options to ensure adequate 138kV system load sewing capability.

All new load sewing substations may be sited close to existing 138kV lines except SS
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17. Two distinctly different alternatives were proposed to supply SS 17. The first, shown

in Figure 35 creates a new 138kV line from Vail to Irvington along the border of the

Davis-Monthan Air Force Base.
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Fiqure 35. South Central Tucson Area - Option t

The advantage of the new line is that it relieves loading on the existing 138kV lines

between Vail and lwington, and thereby increases capability into the load center. The

problem is that the existing Vail to Irvington lines will need to be uprated within the five

to ten year planning horizon. Hence there is less cost saving to justify the investment in

a new 138kV line.

The main disadvantage of the new line is that, similar to the proposal for a new north
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Loop to Rillito line, it would make siring a new Vail to Irvington 345kV line as

contemplated in Strategy F much more challenging.

The second option shown in Figure 36 would supply SS 17 by a tap connected to Vail

and RB Wilmot. Since these rather extensive facilities would be constructed primarily to

supply the new substation, other options, including relocating the substation or

supplying the growing load from distribution out of other substations should be

investigated.

Both options envision uprating existing lines from Vail to lrvington, from South Loop to

lwington and from South Loop to Midvale. These updates provide system benefits as

well as connectivity to future load serving substations.
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Fiqure 36. South Central Tucson Area - Option 2
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l
l

Southeast Tucson Area: Four options were developed to try to address the complexities

of serving the system east of the Davis-Monthan Air Force Base (D-M). The base is

relatively large, with airspace restrictions, and therefore transmission facilities may not

be constructed across the facility or within the f light paths. The impact is that line

outages on either side result in overloads of lines transmitting power from the opposite

side. For example, loss of Lines 108 and 103 from Vail shown in Figure 37 results in all

of the system east of D-M being supplied from the East Loop substation (Refer to Figure

34 for the East Loop configuration). This outage therefore overloads the lines from Vail

to Irvington, from Irvington to Twenty Second Street to East Loop, and from East Loop

to Pantano to Los Reales.
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Fiqure 37. Southeast Tucson - Option 1
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On the other hand, outage of the lines from Vail to Irvington or Irvington to Twenty

Second Street cause stress on the lines from Vail to Cienega and Vail to Los Reales.

There are also instances wherein the entire path from Vail to Los Realms to Pan taro to

East Loop becomes stressed. Additionally, a bus differential operation on the Irvington

main-and-transfer bus will result in heavier overloading on the same 138kV lines

between Vail and East Loop.

Variations of interconnecting new substations such as SS 27 to Line 104 versus Line

103 were considered and shown in Figures 37 and 38.

i
l
l
i
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The actual configuration for SS 27, and ss 20 will be determined when time for need for

either appears eminent within the ten year planning horizon.

l

i
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A 138kV switching station at the location where Lines 103 and 108 turn north from the

line going to Ft. Huachuca was considered in an attempt to defer or possibly eliminate

new line construction or updates. While the switching station does not appear to be

justified, it may make sense to consolidate SS 24 and SS 27 at that location.

l

i
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k

The Mountain View substation is  located in an area that local jur isdic tions are

considering as conservation areas. As such, efforts to pursue this site or the Cienega to

Mountain View corridor will be put on hold pending confirmation of land use plans for

this area.

Southwest Tucson Area: This area will require in depth study to identify joint projects

that may offer mutual benefits among TEP, Trico and SWTC.
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•
An explanation of this area is included in Section 15.2 South of Tucson.

20.1. SlA/TC Strategies

SVVTC does not anticipate sponsoring any major EHV projects, therefore its EHV

strategies were dependent on other SATS participants EHV strategies. Since TEP was

the only SATS participant with EHV strategies SWTC reviewed the TEP alternatives to

evaluate which ones, if  any, would be benef ic ial to the S\NTC system. SlA/TC's

backbone transmission system is composed of 230-kV and 115-kV lines originating

from the Apache Switchyard (all generation at Apache is owned by Arizona Electric

Power Cooperative). while WESTERN, Aps, and TEP own transmission facilities in

Cochise County, SWTC only has direct transmission interconnections in southeastern

Arizona with TEP and WESTERN

This interconnected transmission system is used by TEP Trico, SSVEC, GCEC, DVEC,

APS, Sanford, Thatcher, Avra Valley Irrigation and Drainage District, Silverbell Irrigation

and Drainage District, and Morenci Water and Electric to serve their customers.

l
l

Fort Huachuca, a TEP retail customer in Cochise County, has expressed a need to

improve service reliability. TEP, SSVEC, Fort Huachuca, and SV\/TC have discussed

mutually beneficial projects, such as the Buffalo Soldier/Ft. Huachuca project, which

may provide the additional backup service Fort Huachuca is seeking. Back up service, if

interconnection facilities are constructed, would be provided under TEP contractual

rights on the SWTC transmission system.

SWTC, SSVEC and APS have worked together to develop the present emergency tie at

Mcneal for backup service. Discussions between these companies to provide for joint

participation in mutually beneficial projects continue today such as the future emergency

ties at Hereford/palominas.

For the purposes of the SATS work, SVVTC divided its system into three areas. The

three areas of the system and their selected strategies for the area were evaluated

under normal conditions and line outage conditions with S\Afl'C's "Internal Planning

Criteria and Facility Ratings". Utilizing GE's PSLF power f low study program, the

analysis was conducted with extrapolated 2027 (2008 to 2027, 20 year transmission
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plan) summer peak loads for SSVEC, GCEC, DVEC, Ape, Safford, Thatcher and

Morenci since saturated loads were unavailable. TEP and Trico peak loads were at a

saturated state. Due to the close proximity of the Trico and TEP loads a saturated

scenario was beneficial. The transmission strategies for the Graham, the Cochise, and

the Mara fa areas are the following.

i

l

i

i

20.1.1.Figure 42 Graham Area shows the DVEC, GCEC, SSVEC, Safford and

Thatcher load areas that are identified by the study as the Graham Area.

New facilities proposed in the next six years are identified in red. They

are Hackberry to Thatcher, Hackberry to San Jose and Stewart to

Mortenson 69kV lines and a second transformer at the Redtail Substation.

The Graham Area load was 445 MW for the "2027 analysis". This

analysis found that additional facilities and upgrades were needed to

support the loads. Among the issues was the need to upgrade some

69kV lines, additional shunt capacitors and transformers. Table 21 shows

the needed facilities.
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20.1.2.Figure 43 Cochise Area shows the SSVEC load areas that are

identified by the study as the Cochise Area. The 69kV facilities under

consideration by SSVEC, which are identified in red on the following

figure, are:
•

•

•

•

•

•

•

•

Stewart to Mortenson

Sloan to MescaI2'

Sloan to Cottonwood

Cottonwood to Guindani

Guindani to St. David

Kartchner to Sonoita

Ramsey to Hereford

Hereford to PaIominas22

21 The proposed Sloan 230kV substation would be constructed, owned and operated by SVVTC. Any
connections to this substation will be dependent upon the timing of its construction.
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••l

I

lI

•

•

•

•

•

•

A second transformer at Redtail Substation

Potential 69kV substations:

Sunsites

Cottonwood

Guindani

Sonora

Sierra Vista II

Hereford

r

I.

Figure 43 includes a S\NTC placeholder (the 230kV line from Pantano to

San Rafael, shown in blue) to address a reliability issue (loss of the San

Rafael source) in the near-term.. A subcommittee of SATS was formed to

determine the most economical, feasible and robust alternative. The result

of that work is found in Section 22. Cochise County Study of this report. A

long-term solution is given here for the Cochise Area load of 428 MW for

the "2027 analysis". Additional facilities and upgrades were needed. They

inc lude 230kV line additions, 69kV line upgrades, additional shunt

capacitors and transformers. Table 22 shows the needed facilities.

l

l

l

l

2: This line will provide a second emergency tie with the APS system. As with the existing Mcneal tie this
line will normally be open and require operator intervention to close in emergency situations.
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20.1.3. Figure 44 Mara fa (Pima and Pinal County) Area shows the load areas

that are identified by the study as the Mara fa Area. New facilities proposed

in the next few years are identified in red. Conceptual facilities under study

are identified in blue.

Proposed new substations inc lude New Tucson 230/24.5kV, Adonis

115/24.9kV, and San Joaquin 115/24.9kV.

New 115kV lines include: (1) Saguaro to Adonis to Rattlesnake, (2) looping

the existing CAP Sandario to Brawley line into SV\/TC Sandario Substation

(SWTC Sandario to CAP Sandario and SlAlTC Sandario to Brawley), (3)

looping the Rattlesnake to CAP Sandar io line into the Pic ture Rocks

Substation, (4) looping the Brawley to San Xavier line into San Joaquin

Substation (Brawley to San Joaquin and San Joaquin to San Xavier), and (5)
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constructing a new SWTC Valencia to Black Mountain line.

Additional new 115kV line projects also proposed include: (1) looping the

existing SWTC Apache to Hayden line into the APS San Manuel Substation

(Apache to San Manuel and San Manuel to Hayden); and (2) looping

WESTERNs' 115kV line at both of the existing SWTC Mara fa and Pantano

Substations.
i

l

Proposed 230kV line projects include construction to loop the Pan taro to

Sahuarita 230kV line into New Tucson. Potential new 69kV lines include

Saddlebrooke Ranch to Willow Springs and Saddlebrooke Ranch to Eagle

Crest.

i

Conceptual projects also include the potential CS1 project. This project

includes: 345/230/115kV Substation, CS1 to Three Points line, additional

conductor to loop the Pinal West to South 345kV line into CS1, and a new

230kV line from CS1 to Bicknell.

The Maraca and surrounding Tucson Area load was 6,946 MW for the

"saturated state analysis". TEP's load was modeled at 5,668 MW and Trico

load was modeled as 1,24723 MW CAP's load was modeled at 31 MW.

Additional facilities and upgrades examined include 500kV, 345kV or 230kV

line additions, 115kV and 69kV line upgrades, additional shunt capacitors

and transformers and new substations. Table 22 shows the needed

facilities.

Of the three areas that SWTC provides transmission service in this study,

the Mara fa Area was the one that SWTC saw potential benefits from the

TEP EHV strategies. There were possible joint projects identified such as

345kV facilities connecting Tortolita, Mara fa, Three Points and Bicknell. A

345kV line between North Loop and Tortolita has possible benef its to

SWTC. These EHV strategies will need to be thoroughly evaluated both

\ Trico has revised its saturated load to 1465 MW. The new saturated load may be studied in the 2009
SATS Study Plan.
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economically and technically.

I
-.._4

N
4~I*)0

: .  \
\\\\*A~

al

. .
.

v¢nIuwA \
HE) A

.  f .

.  A
.

/ .  4 Av s I7  .

TOHAVUGN
ISRP»

. :
_ uAuuAI. 1

sancmsnooxs
RANCH

lnuecnesr
l

In emu K
Sumguvh

/ /

\\
\\ -_

1 h1W
. b

vs
I AVo n

VALLE

uosr Q; YEYS
SYSTBI ms
Ham m

l

J\>
$AwAgI0:..

.

\

814*!V

." .~Jrl
SAN J0AOUIN .

Sm
wnuu TAP......

...
.. .

.....I.l
...
.
.
...
....
....

.

.

lm rwnuunnenv-u nuou
uowvm

a u rn

.ff
00 .

0
O

0
0

0
0

4
/ /,  /

Wmcnesrso[ l
LrVALDtC . . . . . . . . ¢

3

:

4
4

\TO PIM
wEnT

46 kV LINES
BE kV LINES

115 kV LINES
1 aa kV LINES
230 kV UNES

_  - 345 kV LINES

SWTC/MEMBER SUB

DTHER$ FRCILIYY

AEPCO GENERATDON
a

nm

..*

" AFC>{
.

BUTTER .
r|Eu

' . vAn.
swv»."J»'w=s»""'

-3:13. 1 . 8
laAnAnA AREA ONE LaivA»4rAnou  |

J

. \CO
\\ ,

\ . V " /

VS ( ; " " " $ v »
IAPS)vumou

ARIYA
Q

x

exnsvna FACUIIS
oleos rAclLI1Es
vumeo rAce ms
ocuoevrun uncurlsl

OXiEv£
PLANI 4

Hamano wxLI.ovw s ) s h a m s  I

¢ . . . . . . . . . . SAN

. " : 1 1 Z : ~ : . : . . *
. . ...........

o nAcLs  Jc1Q
.

>,
_ \ \ \ \/  . \ . ' \ \ \

menus »~.. . mouuisnoons
{*:~ ' . w nonn

< : 1nonuvoA | . L , l \ " "Q-"3
M. v.. . , .

" " ~ . M"  ' _ _a , : 1  . : , : °3 . .
| MAIIAW I . . '

I " .  ¢ " * ' " = = ' " * =
| WESYWN) g

i U 8 :
»40mJ *a `

I g c u r  J . ~.. '
. . .I ymnt nocks ': F `9-'é"°'°",

I . 1 :

\ :

\ a 5 :
434 "

'. 1 Q . vwisaac z
. _ I

\ E D " ,
... was:pours ....................

" _ _

_  _ $ . \ .  -  _ . .

_ . a . ~  " enema: v
-  -  -  . \ .

q . _ . _ * \ »..4 . . . . . . l '
; _ / \ m y

Al.LE¢I
.

Figure 44. Maraca Area
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!

Transformer

Line

Upgrades

and Shunt

Additions Capacitor

2 115/24.9kV 50 MVA

1 15/24.5kV 50 MVA

i
E
4

100 MVAr

345/115kV 672 MVA

l

l

12.0 miles

29.0 miles

12.0 miles

19.0 miles

5.2 miles

7.7 miles

11.5 miles

1.2 miles

4.2 miles

3.5 miles

0.5 mile

7.7 miles

7.6 miles

19.2 miles

5.0 miles

39.9 miles

39.9 miles

Facility

Sahuarita Substation

New Tucson Substation

New Tucson 230kV

New Joint Mara fa Substation

Tortolita to Mara fa 345kV line new

Mara fa to CS 1 345kV line new

Sa Caro lo Mara fa

Sa Caro to Oracle

Coolid e to Valle Farms

Mara fa to Rattlesnake

Three Points to Valencia

SVVTC Sandario to Brawle

CAP Sandario to SWTC Sandario

Oracle to Saddlebrooke Ranch

Rattlesnake to Twin Peaks

Twin Peaks to CAP Sandario

Brawle to San Joa min

Adams to Boothill

Sa Caro to Naviska circuit 1

Sa Caro to Naviska circuit 2

Winchester to Vail circuit 1

Winchester to Vail circuit 2

Redtail Substation

Bicknell Substation

Tortolita Substation

Winchester Substation

230/69kV 50 MVA

230/115kV 100 MVA

500/345kV 672 MVA

500/345kV 900 MVA

! -
- -
_ _

-
2 -
- _
- _
H -
! _
- _
- _
- _
- _
Q -
- _
! _
Q -
1 -- - _
- _
l -

! !
- -
- -
- -

Table 22. SWTC Facility Additions

24 The additions were not at solely owned SWTC facilities. Ownership resided within participants of sATe.
Listing of facilities new additions and upgrades provided information needed for the longterm planning
study.
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21 . Findings from Power Flow Analyses

l

ll

21.1. 2010 Case Analysis: The 2010 cases assume that only those upgrades that

are presently funded through approved capital improvement plans or other

projects that are otherwise considered highly likely candidates to be funded and

constructed by 2010, are in place.

• CAP has requested an interconnection with the SlNTC system before

December 2010. The CAP system has five pumping substations located in

the Mara fa and surrounding Tucson area of Arizona with a peaking load of

60 MW. The CAP system is fed by a 115kV radial system from WESTERN's

Rattlesnake Substation. The interconnection of the SWTC and CAP facilities

has value to both the CAP system and the SVVTC transmission system.

Currently CAP has non-flrm service from WESTERN and will be requesting

firm transmission service in December of 2010. The radial configuration of the

CAP load has proved to be an issue in contingency analysis preformed by

S\NTC. The interconnections will loop both the CAP and SWTC systems

creating a more reliable conf iguration. An a lte r na t i ve  ma y be  a n

Interconnection with TEP (which will require a 138/115kV transformer).

Benefits for the S\NTC system to interconnecting with the CAP system includes

improved system reliability. The proposed interconnections will provide S\NTC

an additional source for its existing 115kV system. Currently SWTC's 115kV

system has two sources one at Mara fa and one at Bicknell. By creating this

loop it will allow SV\/TC to take outages in order to upgrade the existing system.

The loop will allow SV\/TC to grow and meet its member and other customer

load requirements. Other alternatives that may prove to be more costly and less

beneficial to both SVl/TC and its members include:

Upgrade of WESTERN's existing system

A 138/115kV interconnection with TEP

Construction of new transmission or sub-transmission lines.

As discussed above, interconnection between CAP and SWTC proved to be
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beneficial to both entities. Facilities will be jointly owned, operated and

maintained. The looped configuration will add increased reliability to both CAP

and SW FC systems. It is  important to recognize that the f inal 2009-10

Construction Work Plan may vary significantly depending upon more current

assessments of the state of the economy and other critical factors.

I

I.

21 .2. 2010 TEP Case Analysis

TEP upgrades consist of the addition of a new 500/345kV substation at Penal

West plus an SVC at Northeast to provide voltage stability to the TEP 138kV

network, both in 2008. The 138kV transmission projects in Figure 45 show the

system additions that were presented for inclusion in the TEP preliminary 2009-

13 Capital Budget. It is important to recognize that the final 2009-13 Capital

Budget may vary significantly depending upon more current assessments of the

state of the economy and other critical factors.

During the process of preparing the five year capital budget, TEP determined

that existing 138kV facilities between Tortolita and North Loop would limit load

serving capability from the relatively strong source at Tortolita. Therefore

significant upgrades were proposed in the Tortolita to North Loop corridor. They

were recommended because of relatively high load growth and the need to

increase 138kV transfer capacity from Tortolita. These upgrades consisted of a

series of projects staged over the three year period, 2008 - 2010:

• Prior to 2008 the Tortolita to North Loop and Tortolita to Rancho Vistoso

corridor consisted of two 138kV lines between Tortolita and North Loop plus one

additional circuit between Tortolita and Rancho Vistoso

• In 2008 the existing Tortolita to Rancho Vistoso line was modified to create a

third Tortolita to North Loop circuit and a North Loop to Rancho Vistoso line.

• In 2010, the plan is to reconstruct the two original Tortolita to North Loop

lines on a "quad" circuit pole-line, including an additional 138kV circuit and a

115kV circuit for SVVTC to this structure. For the TEP system, this results in

three Tortolita to North Loop circuits on the "quad" pole-line and one Tortolita to

north Loop 138kV line as a single circuit pole-line.
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a detailed voltage stability

Additional 138kV projects modeled in the 2010 case are listed below;

» Northeast 138kV Static VAR Compensator, 2008 -

study indicated the need for a -75/+200 MVAr SVC

l

l• Del Cerro 138/13.8kV Substation, 2008 - a load serving substation served by

tapping the existing West Ina-Tucson 138kV line.

• DMP-Tucson 138kV Circuit, 2010 - new 138kV transmission to mitigate a local

instability condition under contingency conditions.

• Catalina, renamed the Sun City 138/13.8kV Substation, 2010 - a load serving

substation served by a new 138kV transmission radial out of the existing Rancho

Vistoso substation.

• Cienega 138/13.8kV Substation, 2010 - a load serving substation served by

modifying the existing Vail-Spanish Trail and Vail-Fort Huachuca 138kV lines.

• Canoa Ranch 138/13.8kV Substation, 2009 - a load serving substation served

by a new 138kV transmission radial out of the existing Green Valley substation.

• Kino 138/13.8kV Substation, 2012 (subsequently moved to 2014 during the 2009

capital budget process25) - a load serving substation served by tapping a new

lwington-Tucson 138kV line. Previously reviewed with a 2010 in-service date,

this project was then deferred to 2012, and finally 2014.

These projects were modeled in cases beyond 2010, initially by TEP to prepare the five

year capital budget, as well as all SATS cases.

25 The analysis for SATS, and documented in this report does not reflect changes implemented during the
2008 five year capital budgeting process. However the SATS analysis and results as documented in this
report provided the initial screening for the budget analysis.
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21 .3. 2010 SWTC Case Analysis

2009-2010 Construction Work Plan (CWP) includes upgrades of S\NTC's existing

system as well as joint projects between SWTC and others.

l

l

l

Joint projects with CAP include the addition of two new substations, San Joaquin and

Adonis, re-conductor of the existing MAvra-Marana 115kV line and construction of a new

115kV line from Saguaro to Rattlesnake. Joint projects also include the SWTC and

WESTERN construction of a new interconnection at the existing SV\fTC Pan taro

substation to the existing WESTERN 115kV line from Adams Tap to Nogales Tap.

The 115kV and 230kV projects in Figure 44, show the system additions that are

described in the SV\/TC 2009-2010 CWP.

The joint projects between SWTC and CAP will improve reliability, as well as increase

the capability of certain portions of the SWTC system by continuing to re-conductor

older transmission lines. New delivery points were considered necessary due to the

increasing loads within Southeast Arizona. The following describes the SWTC projects

currently anticipated:

• Joint Projects related to the SV\/TC and CAP systems (2010)
Upgrade the SlA/l'c Sandario substation

CAP system loop in at the SWTC Sandario substation

Construction of the San Joaquin substation

New 115kV line to loop the San Joaquin substation into the Brawley

and San Xavier substation

•

•

New switchyard at SV\/TC Valencia substation

Construct a new 115kV line from the CAP line termination east of

Black Mountain substation to the existing SV\lTC Valencia

New Saguaro to Rattlesnake 115kV line

New Adonis substation

Upgrade of the Rattlesnake substation

New Tucson substation (2010) and loop in of SWTC existing 230kV line between

Pantano and Sahuarita substations

Mara fa to Avra Valley 115kV line upgrade to 1272 ACSR (2010)
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l
\

W

Using the f indings of the SATS 2010 base case SWTC has since modeled

cases with these upgrades in order to prepare documentation for the 2009-2010

CWP.

23.W ESTERN upgrades cons is t of  the lis t of  projec ts  Shown in Table

WESTERN SATS Construction Potential.

Western SATS Construction Potential

Ener ice

i
i

9.2

2010

2013

2014

2015

2015

2016

2016

2018

2017

2018

2018

Em ire  Ta U rode

ED5 Sub U rode

Casa Grande-Em ire U rode

ED4 Sub U rode

Tucson Sub

ED5 to Em ire 115kV TL

ED2 Sub U rode

Coolid e to ED2 No 1 15 kV TL

Coolid e to EDS No 2 115 kV TL

UPGRADE MILES OF POLES AND CONDUCTOR

ED4-ED5 115 KV TL

UPGRADE 9.2 MILES OF POLES AND CONDUCTOR EDS

- ED4 115kv TL

ORACLE-SAGAURO 115kV UPGRADE 2018
Table 23. WESTERN SATS Construction Potential

21.4. 2016 Case Analysis: Combinations of EHV and local area transmission

projects that made sense based on the experience and judgment of TEP and

SWTC transmission planners were added to the 2016 cases. This was to make

reasonable efforts to identify which projects would be required for load serving

capability based on information available at that time. This work was done prior

to development and analysis of any saturation load level cases. Development of

the 2016 case resulted in a nominal transmission configuration to establish a

benchmark upon which to build a revised 10-year (2018) planning horizon case.
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TEP upgrades consist of the participating Penal West to Pinal Central and SEV

500kV project and adding a new Pinal Central to Tortolita 500kV line plus a

third 500/138kV transformer at Tortolita. Additional 345kV transmission will also

be needed to increase load serving capability into Tucson. While a decision as

to which EHV project had not been made, TEP modeled a new Tortolita to East

Loop 345kV with a new 345/138kV substation at East Loop. Tortolita to East

loop was modeled as it was included in the TEP Preliminary EHV Transmission

Plan. As the SATS study progressed, TEP switched its focus to Strategies C

and F in the 2018 cases that replaced the 2016 work. The following projects are

part of the 2016 case in addition to those that are represented in the 2010 case:

•

l

l
i
llCorona 138/13.8kV Substation, 2013 - a load serving substation served by

tapping the existing Irvington to South 138kV line.

• U ofA Tech Park 138/13.8kV Substation, 2013 (subsequently moved beyond

the 5 year capital budget time frame) - a load serving substation served by

tapping the existing Vail to Irvington 138kV line.

• Spencer 138/47.2/13.8kV Substation, 2013 - a load serving substation

served by extending the existing Midvale to South 138kV line west ~8 miles

along Valencia Rd.

Mara fa 138/13.8kV Substation, 2013 (subsequently moved to 2014) - a load

sewing substation served by tapping one of the Tortolita to North Loop

138kV circuits and extending it as a double-circuit pole-line west across 1-10

to the substation.

Cray croft-Barril 138/13.8kV Substation, 2011 - a load sewing substation

served by tapping the existing Northeast-Snyder 138kV line.

Hartt 138/13.8kV Substation, 2012 - a load serving substation served by

tapping the existing South to Green valley 138kV line.

Harrison 138/13.8kV Substation, 2013 - a load serving substation served by
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tapping the existing East Loop to Roberts 138kV line.

replace the existingTucson 138/13.8kV Transformer Replacement, 2008

transformer at Tucson Station with a higher rated unit.

2016 S\NTC Case Analysis: Potential upgrades considered by SWTC consisted

of:

» Participation in the Pinal West to Pinal Central 500kV project and the Pinal

Central to Tortolita 500kV project,

• Interconnection of TEP's line from Pinal West to South 345kV line;

» A 230kV injection point or loop into the SSVEC area,

• Upgrade of  the 115kV lines f rom Bick fell to Three Points and Avra to

Sandario to Three Points.

•

Using the 2016 SATS base case, SlNTC identif ied a number of  potential

upgrades as well as a number of possible interconnection points to evaluate in

the 201 1-2013 CWP process. Projects beyond the 2010 planning period remain

conceptual and subject to change as future demands increase or decrease

during evaluation.

•

•

•

•

•

•

•

2011-2013

Avra Valley to Sandario Tap 115kV line upgrade to 1272 ACSR

Mara fa Tap to Mara fa 115kV line and Mara fa substation upgrade

Pinal West to Pinal Central Transmission Line Project

Pinal Central to Tortolita Transmission Line Project

Redtail Substation Upgrade

Sandario Tap to Three Points 115kV line upgrade to 1272 ACSR

Second 230/69kV Transformer at San Rafael

l

i
i

O

O

•

2014-2026

• Picture Rocks and Naviska substations

» CS1 Substation

New substation with 345/115kV transformer

Line tap from Pinal West to South 345kV line

SSVEC 230kV line project
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21.5. 2018 Case Analysis: The 2018 base cases evolved from the Saturation

cases. The first to be completed modeled the Strategy A EHV topology with a

complementary 138kV configuration. Strategy C and F were also evaluated. In

order to maintain flexibility, TEP 138kV local area system plans include

reinforcement of the double and triple circuit lines emanating form the Tortolita

and Vail EHV delivery points. Other critical 138kV paths such as those supplied

from the lwington substation are also designated for updates, plus at least one

new line from Irvington to Tucson, within the ten year horizon. Because of these

plans, and the observation that there is no evidence of flow-through on the

138kV system, there is little difference in the 138kV system design among the

alternative EHV strategies.

l
l
l

Modeling for the Strategy A 2018 case began with the observation that the

forecast load at 50% of saturation approaches the load forecast for the 2016

time-frame. This observation was used to determine that portion of the

substation and/or transformer capacity identified at saturation that would be

required to serve load at the 50% point and subsequently the 10-year planning

horizon, 2018. Only the EHV upgrades that were required to serve the load in

2018 were included. Initially two EHV options that yielded comparable Load

Serving Capability were evaluated; the first being Tortolita to North Loop, and

the second Tortolita to East Loop 345kV. Evaluation of these two options

indicates that there are significantly greater impacts to the underlying 138kV

system by terminating the EHV at North Loop than at East Loop.

Analysis of Strategy C and F indicates that the issues identified in Section 15.1

Green lee to Vail EHV and 230kV Corridor Area must be resolved prior to 2018,

with interim solutions implemented in the 2014 time frame, assuming the 2008

load forecasts. The most critical outage is loss of the Springerville - Vail 345kV

(Express) line and the Winchester - Vail 345kV line which causes excessive

loading on the parallel 230kV system. Other critical outages include loss of the

willow - Winchester 345kV line along with loss of the Green lee - willow 345kV

line or the Express line or the Winchester - Vail 345kV line. Other outages

involving the Vail T2 transformer, cause results similar to outage of the Express

line.
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Alternative EHV solutions include addition of a new double circuit 345kV line

between W inchester and Vail, plus a new s ingle c ircuit 345kV line f rom

Winchester to Willow. The new lines between Winchester and Vail may be

constructed along the existing corridor or parallel the SWTC 230kV facilities,

perhaps involving reconstruction of the WESTERN 115kV lines.

These issues and solutions in the Green lee - Vail corridor assume the Bowie

generating station will be typically operating at 500 MW. Interim solutions,

perhaps implemented in the 2014 time frame, that may be considered include

tripping part or all of Bowie, a remedial action scheme involving tripping of the

Bicknell transformer or adding new local generation in the Tucson area to

reduce net load served by EHV and 230kV transmission. The 2018 case

included higher than existing rating on the Apache to Butterf ield 230kV plus

loop-in at Pantano of the WESTERN 115kV line. These projects would partially

mitigate post-contingency 230kV line overloads. Therefore these projects will be

considered among the other alternatives in the 2009 SATS Study Plan.

If the Bowie project is not in service within the five year planning horizon (e.g by

2012), then emphasis should be shifted to increasing transmission capacity into

Tortolita from the west and northwest and reinforcing North Loop with EHV or

230kV. Alternatives coordinating with the SPPR project should be investigated

wherein new 230kV facilities extending into Tucson from the Mara fa Tap could

interconnect with the local area 115kV 138kV systems. Otherwise, the two

345kV joint project lines from Tortolita to North Loop along the TEP 138kv

corridor plus the Tortolita to Mara fa Tap to North Loop utilizing the WESTERN

115kV corridor as in either Strategy C or Strategy F would meet the needs in the

2018 time frame.

l

l
l
l

21.6. 2028 Case Analysis: The cases modeling 2028 conditions assumed a

relatively high bias toward resources supplied from southeast of the Tucson

metropolitan area. The Bowie plant was operated at 500 MW and 400 MW of

generation was added at the W inchester  substation. The generation at

Winchester simulated a relatively modest injection from the Sur Zia transmission

project. The remaining resources were modeled by 120 MW and 150 MW
l
l

l
l
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imodeled at Pinal Central and Penal West respectively.

The results indicate that a fourth 500/138kV transformer will be needed at the

Tortolita substation. Also the major components of the "reach-in" strategies

should be in service at about the twenty year planning horizon. Reinforcement

into the northwestern Tucson area, whether it be two 345kV lines to North Loop

as in Strategies C and F, or a variation involving 230kV as described in the 2018

case analysis above. Based on currently avai lable information, TEP's

preference would be for new 345kV lines from Vail to Irvington to South Loop

with 345/138kV transformation at Irvington, or Strategy F. Otherwise Strategy C

would be technically effective. Additional 345/138kV, 345 or 230/115kV and

345/230kV transformers will be need as well. More detailed analysis will be

necessary to determine the number , s ize and timing for  these var ious

transformer additions.

At the 2028 load level, based on the 2008 load forecast, EHV reinforcement

consisting of 345kV transmission additions into Vail from the east or into North

Loop from the northwest would be adequate to serve SATS area load.

21.7. Saturation Case Analysis: The cases modeling saturated load conditions

assumed a relative balance between resources supplied from northwest and

southeast of the Tucson metropolitan area. Resources from the northwest were

modeled as 1,000 MW at Hassaympa, 300 MW at Pinal Central and 300 MW at

Pinal West. The generation at Winchester was increased to 1,500 MW and the

Bowie plant was assumed off due to the higher level of uncertainty about Bowie

at the time the analysis was done. Nevertheless, this case is still reasonable

since Bowie and Winchester are relatively close to each other. The generation at

Winchester simulated a higher level of injection from the Sur Zia transmission

project than assumed for the 2028 base case.

Initial results indicated that the 345kV additions described in the 2028 case

analysis would not be adequate to serve saturated loads. Therefore extensive

500kV additions were modeled, to include a second Pinal Central to Tortolita

line, two Winchester to Vail lines and a Vail to South Loop to Pinal West line.

Multiple 500/345kV transformers were required at the Winchester, Vail, South
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Loop and Pinal West substations. Note that the Tortolita to Winchester 500kV

line was modeled in the 2028 cases, and remained in the saturated load cases.

These extensive 500kV system upgrades technically meet the SATS area load

sewing needs. However no analysis was performed to optimize the system or to

determine if other options might have extended the life of the 345kV upgrades

modeled at the 2028 load level.

22.Cochise County

Summary

I

22.1.
A sub-committee of the SATS group was formed to address the transmission and

load sewing concerns specific to the Cochise County area. of particular concern

to this  sub-committee was the transmiss ion system serving loads in and

surrounding the City of Sierra Vista. Although these concerns have been raised

in prior transmission planning activities, a series of outages experienced in the

Sierra Vista area, during the period of October 9"' through October 11"' of 2007,

emphasized the need to formalize the discussions and try to find an acceptable

solution. When an ACC Staff member characterized the issue as, "one that is

very serious and needs to be dealt with ASAP,"26 SATS responded by creating

the Cochise County Study Group. Leadership of the Group was assigned to

SSVEC. SWTC agreed to perform the technical studies associated with the

Group's efforts.

ii
i

Cochise County comprises the southeastern corner of Arizona and is bordered

by New Mexico to the east and Mexico to the south The major cities in this area

inc lude Benson, Bisbee, Douglas, Sierra Vis ta, Tombstone and W illcox.

Adjacent to the City of Sierra Vista is Fort Huachuca, a major U.S. military

installation. The sub-committee's study effort included the participation of

representatives from each of the load serving entities and transmission service

providers in Cochise County as well as a representative from Fort Huachuca.

Transmission service in Cochise County consists principally of radial lines which

feed into the underlying sub-transmission system. SVVTC provides transmission

service to SSVEC's Sierra Vista area loads principally via two radial lines, a

' i See page 12 of October 24 2007 SATS meeting notes.
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115kV line f rom Pan taro to Kartchner substations and a 230kV line f rom

Butterfield to San Rafael substations. Some additional capacity can be imported

into the Sierra Vista area over SSVEC's 69kV sub-transmission system from their

tie to SWTC's Apache substation. WESTERN provides transmission service to

Arizona Public Service (APS) which then delivers power, via a radial 115kV

transmission line from the Adams Tap substation to its Mural substation, to serve

its loads in the south-central and far southeastern corner of Cochise County.

TEP serves Fort Huachuca via a radial 138kV line which emanates from its Vail

substation. An alternative path for up to approximately 16 MW to Fort Huachuca

is provided by a TEP 46kV sub-transmission line connected to the TEP 138kV

bus at the South Loop substation. Alternatives for supplemental emergency

service are under consideration in this study. The issue presented for resolution

to this subcommittee was that, under various load conditions, an outage of any

one of these radial transmission lines (an N-1 condition) could result in the loss of

load.

The subcommittee members held their meetings over the period of November,

2007 through January, 2008. The members of this subcommittee agreed that the

objective of the study group would be:

To determine and recommend transmission solution(s) using 115, 138, and

230kV lines and substations to solve existing N-1 transmission problems within

southern Cochise County.27

The study also considered and evaluated local area 69kV sub-transmission

alternatives, as well as options to either interconnect or provide emergency ties

among the radial transmission lines serving the load entities in Cochise County.

During this period svc conducted a technical evaluation on seven transmission

options proposed by the subcommittee. These seven options, which included

upgrades to both the area's transmission and sub-transmission systems, were:
i

i

i

•

i
i

iPantano-Kartchner-San Rafael-Butterfield 230kV loop.

7See November 26, 2007 South of SATS meeting notes contained in Appendix E of this report.
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•

•

•

•

•

•

San Rafael to Mural 230kV Extension.

Sloan to Huachuca East Radial 230kv.2*'

Tie of TEP 138kV to SVVTC 115kV Lines.

Apache-Tombstone-Kartchner 115kV.

Emergency Tie to TEP 138kV at Fort Huachuca.

San Rafael to North Kartchner 230/115/69kV.

The technical results of these seven options are described in a subsequent

section of this report titled "Description of Options Studied and Results." A

s igni f icant amount o f  e f f or t was  committed to  pursuing the goa l o f  this

subcommittee, especially by SWTC's technical staff. There was agreement by

the subcommittee that a 230kV loop through the Sierra Vista area would be the

preferred long-term technical solution. The future loop would not only eliminate

reliability issues in the Sierra Vista area, but could also address future load

serving issues for APS. what remained an issue within the subcommittee was the

timing and economics of this 230kV loop. The group also agreed that it would be

appropriate to wait for the results of a right-of-way study, commissioned by SWTC

and which will inc lude the Fort's  concerns, before continuing their  ef forts.

However, no final conclusion, beyond the need for a 230kV loop, was reached in

this initial phase of the Group's study process. SSVEC supported the first of the

seven transmission alternatives listed above. This option entailed upgrading the

existing Pan taro-Kartchner 115kV line to 230kV and connecting the Kartchner

and San Rafael substations. This would create a 230kV loop into the Sierra Vista

area allowing for continuity of service in the event of an outage of either circuit (n-

1 contingency). SlNTC supported building a third transmission line into the Sierra

Vista area which would ultimately tie into the San Rafael Substation, forming a

230kV loop. Both APS and TEP felt that their respective existing transmission

systems were sufficient to meet their load serving obligations in the study area for

at least the next ten years.

22.2. Description of Companies and Transmission System

s Sloan is a surrogate for a tap of the Butterfield to Pantano 230kV transmission line and Huachuca is a
surrogate for a new 230/69kV substation in the Sierra Vista area. SSVECs position was that the
southern terminus needed to be located within the Sierra Vista load pocket rather than potentially north of
the Fort Huachuca military reservation.
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Aps, TEP and SSVEC are the three load serving entities within Cochise County.

Transmission service into this area is provided by SWTC, TEP and WESTERN.

Following is a description of each of these entities' respective service areas and

transmission facilities. At the end of this section of the report is a map which

illustrates the service territories and transmission system within the Cochise

County Study area.

Arizona Public Service (APS)

|

i

APS' service territory, included in this study, covers the south-central and far

southeastern portion of Cochise County. It includes the cities of Bisbee, Douglas,

and Tombstone. Transmission service to this area consists of an APS owned

radial 115kV line which connects at the Adams Tap switchyard to Western's

Nogales-Apache 115kV line. The APS 115kV line connects to the Mural

substation southeast of Bisbee at which the APS 69kV sub-transmission system

provides service to its loads in the study area.

Southwest Transmission Cooperative (SWTC)

i
i

l

SWTC's main transmission facilities in Cochise County emanate from AEPCO's

Apache generation facility located in north-central Cochise County. From the

Apache facility SlNTC's transmission lines go north to the Red tail substation,

northwest to the Winchester substation and west to the Bicknell substation.

Connected to SlAfl'C's Apache-Bicknell 230kV line are three substations, two of

which have radial transmission circuits which serve SSVEC's loads in the Sierra

Vista area. These are the Butterfield-San Rafael 230kV line and the Pantano-

Kartchner 115kV line. At both San Rafael and Kartchner are 100 MVA

transformers that drop the voltage down to 69kV which then feed into the SSVEC

69kV sub-transmission system in the Sierra Vista area. The following map

illustrates SWTC's transmission facilities serving the Sierra Vista area.
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Fiqure 46. S\lVTC and SSVEC Transmission System

S ulphur Springs Valley Electric Cooperative (SSVEC)

i
l

i!
i|

I

SSVEC is  the load sewing enti ty  for the majori ty  of Cochise County. Its  major

loads in the County consist of the Sierra Vista area, at just over 100 MW, followed

by  the Benson area,  a t  approximate ly  30 MW . Other communi t ies  sewed by

SSVEC, in the study area, inc lude Elfr ida, Huachuca City , Patagonia, Sonoi ta,

and Vvh11c0x. Transmission service into the Sierra Vista area consists of SWTC's

Pantano-Kartchner 115kV and Butterf ield-San Rafael 230kV transmission lines.

From the Kartchner and San Rafael substations power is  distributed throughout

the Sierra Vis ta area v ia  SSVEC's  69kV sub-transmiss ion sys tem. S S VE Cs

69kV sub-t ransmiss ion system is normally operated in an "open loop"

configurat ion because i ts  system was not des igned to, nor can i t  wi thstand to,

operate in a "closed loop" configuration other than for brief periods in response to

emergency conditions.
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Tucson Electric Power Company (TEP)|

l
l

TEP's load serving obligation in Cochise County is limited to providing for Fort

Huachuca's power requirements. Fort Huachuca is a major Army installation

which borders the City of Sierra Vista to both the north and west. This facility is

equivalent to a city of 15,000 and is one of the largest employers in Southern

Arizona. The Fort's current peak demand is approximately 22 MW. The principal

means of  serving the Fort is  via a 138kV line emanating f rom TEP's  Vail

substation. A 46kV line, which was the original means of supply, continues to be

maintained by TEP and serves as a back-up to the 138kV line. This 46kV line has

demonstrated the capability of supplying up to 16 MW of Fort load and may be

capable of more. Provisions for additional back-up service through TEP's rights

on the SWTC system may be implemented upon agreement of  appropriate

parties, according to the terms established in a Power Service Agreement and

Letter Agreement between TEP and S\A/TC

Western Area Power Administration (WESTERN)

WESTERN is a Federal entity under the Department of Energy. Its Parker-Davis

transmission system reaches throughout western, central and south-central

Arizona. WESTERN's transmission system in the study area consists of a single

115kV line from its Nogales substation to the Apache substation. This 115kV line

is  the s ingle source of  transmiss ion service to the APS service area in

southeastern Cochise County.

Service Area Map

The following map illustrates the service areas and transmission system within

Cochise County.
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Fiqure 47. Cochise County Service area Map

Summary of Issues22.3.
The basis for creating the Cochise County study group was to address the issue

of service reliability associated with loads served off of radial transmission lines.

Although the County has multiple transmission lines feeding into the area, none of

these lines are interconnected except via the underlying 69kV sub-transmission

system. An outage of any one of these facilities normally results in the loss of

load fed by that particular circuit. Each of the load serving entities must then

invoke an emergency response in an effort to restore the affected service.

Following is a brief description of the transmission issues faced by each of the

three load serving entities in the County.

APS - In the event of an outage on the Adams Tap to Mural 115kV line APS will

lose service to its loads in Cochise County. APS can restore service to its

customers by turning on its Douglas generation and closing its 69kV emergency

P a g e  1 6 0  o f 2 0 2
i

l

l
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tie with SSVEC at the McNeal substation. However, assuming there is available

transmission capacity, closing this tie requires verbal communication and mutual

agreement between the Aps, S\/VTC, AEPCO, WESTERN and SSVEC operators.

At present APS does not expect signif icant load growth in its Cochise County

service area. Beyond pursuing a second emergency tie with SSVEC, just south of

the Sierra Vista area near Palominas, APS believes that the current transmission

system is sufficient to meet its load serving obligations in Cochise County. The

only caveat to this position is if a significant spot-load should develop in the APS

service area. Such an event would require an additional transmission connection

in order to serve the total APS load in the study area.

SSVEC - An outage of either of the Pantano-Kartchner or Butterfield-San Rafael

transmission lines will result in an immediate loss of service in the Sierra Vista

area that may be restored by 69kV sub-transmission switching. It may not be

possible to restore all loads during peak load times. Both the Pan taro-Kartchner

115kV line and the Kartchner 115/69kV transformer are rated at 100 MVA. Under

an outage of the Butterfield-San Rafael 230kV line the Pantano-Kartchner circuit

is incapable of serving the Sierra Vista area loads for a portion of the year. This

same condition exists under an outage of the Pantano-Kartchner line since the

San Rafael 230/69kV transformer is also rated at 100 MVA. Under an N-1 of

either transmission circuit service restoration to the Sierra Vista area entails

SSVEC closing-in its normally open 69kV sub-transmission tie to its Tombstone

Junction connection and possibly the need to close its emergency tie with APS at

McNeal. This permits load to be fed from both the remaining transmission circuit

and SSVEC's 69kV sub-transmission system. However, due to the intricacies of

closing-in the 69kV sub-transmission system, principally due to voltage issues,

this process can result in certain portions of the service area being without service

for several hours.

TEP - An outage of the TEP 138kV line results in automatic throw-over of the Fort

Huachuca facility to TEP's 46kV line. It is possible, depending on the level of the

Fort's load, that brown out conditions may occur and/or some portion of the Fort's

load may be curtailed until the 138kV line is brought back in service. The Fort's

twenty year projection indicates virtually no growth in demand. Thus, increased

system reliability as well as load serving capability are the primary concerns for

•
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Fort Huachuca. To address this issue the Fort is pursuing an emergency tie with

SSVEC. Although this tie will normally be operated as an open connection, under

an outage of the 138kV line, and assuming the 46kV line cannot provide for Fort

Huachuca's full load and that there is capacity on the SWTC and SSVEC system,

closing the tie will permit TEP to supply the Fort's full load under emergency

conditions. However, due to the need for operator intervention to close the

emergency tie, a portion of the Fort load may be interrupted for some period of

time. Closing this proposed tie will require verbal communication and mutual

agreement between the TEP, SlA/TC, AEPCO, and SSVEC operators. Isolation of

the Fort's critical loads that could be backed up by a combination of UPS and

emergency generation have been discussed as a potential solution considering

the relative lack of load growth.

Description of Options Studied and Results

These

22.4.

Technical analysis was performed on seven transmission alternatives.

options included;

1.

2.

3.

4.

5.

6.

7.

Pantano-Kartchner-San Rafael-Butterfield 230kV loop.

San Rafael to Mural 230kV Extension.

Sloan to Huachuca East Radial 230kV.

Tie of TEP 138kV to S\/\/TC 115kV Lines.

Apache-Tombstone-Kartchner 115kV.

Emergency Tie to TEP 138kV at Fort Huachuca.

San Rafael to North Kartchner 230/115/69kV.

The technical analysis was performed by SWTC using the General Electric

Positive Sequence Load Flow (PSLF) program. An approved 2016 Southeast

Arizona Transmission Study (SATS) base case was used for the studies. All line

and transformer outages that affected the SSVEC service area were evaluated,

however only the major outages that produced issues in the Sierra Vista area are

documented in this section of the report. Using the base case, the study also

evaluated a load increase in the SSVEC's Sierra Vista service area of 10%, 20%,

30%, and 40% above the 2016 base load levels. The Fort's and Aps' loads were

not adjusted during this analysis. This was done in an effort to determine the

implications of load growth on each of the proposed system modifications. The
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following illustrates the varying load levels which are referenced in the subsequent

option descriptions.
C

i
;i
:

l

l

Load Levels:

*Sierra Vista area load forecast based on SSVEC 2005 substation data.

Base - 134.42 MW (projected 2016 base load)

10% - 147.86 MW (comparable to 2019-2020 projected load)

20% - 161 .30 MW (comparable to 2022-2023 projected load)

30% - 174.75 MW (comparable to >2024 projected load)

40% - 188.19 MW (comparable to >2026 projected load)

"X"

"X"

"X"

A description of each option, along with the technical study results, is provided

below. Note that the analysis was conducted under two scenarios - "Open

Configuration" and "Closed Configuration" Following is the background to explain

the rationale for these scenarios. SSVEC has 4 primary load centers which are

the Sierra Vista, Benson, Elfrida, and the Willcox areas. These load centers are

geographically spaced at the ends of an that has legs 40 miles to the center of

the or 80 miles point to point. Within each load center, there is a SWTC

delivery point [except Benson] f rom which SSVEC's 69kV sub-transmission

system distributes the energy within the load center. Each of the legs of the "X" is

a 60+ year old, small wire, 69kV sub-transmission line. At the center of the "X"

SSVEC has its Tombstone Junction Switching Station. The "X" was the original

1940's to 1950's method of distributing power within Cochise County for those

areas without local generation but which did have a need for electricity. Under

today's loads, this of  a 69kV sub-transmission system cannot provide

complete back-up from one end of the "X" to another.

"X"
y

All of SSVEC's 69kV sub-transmission, whether within the load center or as part

of the was designed, built, sectionalized, and therefore operated as radial

lines or "open" configuration. The center of the Tombstone Junction Switching

Station, is normally opened in all directions except one to provide the switching

station its needed station power. During emergency conditions, Tombstone

Junction's breakers can be closed so that some amount of  power can f low

between the load centers. This creates a looped or "close" configuration. The

looped configuration provides voltage support and very limited capacity from a
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load center to another load center. The difficulty is that the sectionalizing [relaying,

breaker location, number of breakers, etc] was not designed or built to operate as

a loop. A fault on any part of the "X" during a looped configuration would likely

cause a wide spread outage for most, if not all, load centers.

Option 1-Pantano-Kartchner-San Rafael 230kV Loop

Description of Project
This option would entail upgrading the existing Pantano to Kartchner 115kV line

by installing a new 36 mile 1272 ACSR 230kV line from the Pan taro Switchyard

to tie to a new Kartchner 230/69kV transformer. The existing Kartchner 115/69kV

transformer would be retired. A new 8.3 mile 1272 ACSR 230kV line would be

constructed which would connect the existing San Rafael 230kV Substation to tie

to the Kartchner Substation. The San Rafael Substation would be upgraded with

another breaker to accommodate the new 230kV line to Kartchner.

Initial Results
•

More Results
•

O

O
i
i

O

O

100% occurred on the Kartchner-Sierra Vista,

Studies determined that under a Butterfield to San Rafael outage there were

few issues found regarding line loading and low voltages in the Sierra Vista

area. Low voltages were present in the Benson/wilcox section of the SSVEC

loads under certain outages

-Open Configuration-

Base No issues were seen in Sierra Vista

10% - Under a Kartchner 230/69kV transformer outage, line loading over

100% occurred on the Keating Jct.-Hawes 69kV line.

20% - Under a Kartchner 230/69kV transformer outage, line loading over

100% occurred on the Keating Jct.-Hawes, Hawes-Ramsey Tapl and San

Rafael-Ramsey Tapl 69kV lines.

o 30%- Under a Kartchner 230/69kV transformer outage, line loading over

100% occurred on the Kartchner-Keating Jct., Keating Jct.-Hawes,

Hawes-Ramsey Tapl and San Rafael-Ramsey Tall 69kV lines. Low

voltage (~0.88 p.u) is present at the Sonoita Bus.

40%- Under a Kartchner 230/69kV transformer outage, line loading over

Kartchner-Keating Jct.,
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•

O

O

Keating Jct.-Hawes, Hawes-Ramsey Tapl and San Rafael-Ramsey Tapl

69kV lines. The Kartchner-Sierra Vista 69kV line loads under the

Butterfield-San Rafael, Apache-Butterfield and Apache-Red Tail 230kV

outages. Low voltages (~.88 p.u.) was present at the Sonoita, Huachuca

East and Huachuca West 69kV buses.

-Closed Configuration-

Base - 30%- Under certain outages within the Sierra Vista area, line

loading over 100% occurred on the Kartchner-Sierra Vista, Sierra Vista-

Bella Vista, and Bella Vista-Charleston 69kV lines. Low voltages (~0.85

p.u.) is present at Sonoita, Huachuca East and Huachuca West 69kV

lines.

40%- Under N-0, low voltages exist in the Benson/Southeast area. Under

a Butterfield-San Rafael outage case will not solve due to severely low

voltages.

Option 2 - San Rafael to Mural 230kV Extension

Description of Project
This option was studied as an augmentation to Option 1. The intent is to study

the increase in load serving capability associated with a 230kV extension into the

APS service area. It assumes that the 230kV loop is in place. In addition, this

option assumes installation of a new 32 mile, 1272 ACSR 230kV line from the San

Rafael Substation to tie to the existing APS Mural Substation. San Rafael

Substation would be upgraded with another breaker to accommodate the new

230kV line. The APS Mural 115/69kV substation would be upgraded to

accommodate the 230kV line from San Rafael.

Initial Results
• Studies determined that under an outage of the Butterf ield to San Rafael

230kV lines there were few issues found regarding line loading and low

voltages within the Sierra Vista area. Low voltages were found in the

BensonANilcox section of the SSVEC service area under certain outages.

Results of this study are similar to those of the San Rafael to Kartchner to

Pan taro 230kV loop.
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Option 3--Sloan to Huachuca East Radial 230kV Line

Description of Project
This option entailed installation of a new 24 mile, 1272 ACSR 230kV line from the

proposed Sloan Substation to tie to the existing Huachuca East 69kV Substation.

The existing Huachuca East Substation would be upgraded to include a new

230/69kV transformer to be served out of a new 230kV bay position.

Initial Results
• Studies determined that under an outage of the Butterf ield to San Rafael

230kV line that few issues were found regarding line loading and low voltages

within the Sierra Vista area. Low voltages were found in the Benson/Vvilcox

section of the SSVEC service area under certain outages.

More Results
• -Open Configuration-

O

O

BASE, 10%, 20% & 30%- Issues found in the Sierra Vista area were line

loadings of  over 100% of  the emergency rating on the Kartchner to

Keating Jct. 69kV line and the Kartchner/Sonoita/Huachuca East 69kV

lines. Low voltage of ~0.8 p.u. was found at the Kartchner 115kv bus.

40%-Line loading exists at Huachuca Jct.-Huachuca East. Low voltages

of ~0.75-0.8 p.u. were present at several Sierra Vista area buses. At this

load level SWTC/SSVEC would suggest a larger capacitor bank under the

open configuration.

•

O

oI

I

o

i

O

Closed Configuration-

BASE- Line load over 100% of emergency rating occurred at the Sonoita-

Huachuca East and Kartchner-Sierra Vista 69kV lines.

10%- Line loadings over 100% of  emergency rating occurred at the

Kartchner-Sonoita, Sonoita-Huachuca East, Kartchner-Sierra Vista and

Sierra Vista-Bella Vista 69kV lines

20%- Line loadings over 100% of  emergency rating occurred at the

Kartchner-Sonoita, Sonoita-Huachuca East, Kartchner-Sierra Vista and

Sierra Vista-Bella Vista 69kV lines. Low voltage of ~0.8 p.u. was present

at the Kartchner 115kV bus.

30%-Line loadings over 100% of  emergency rating occurred at the
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Kartchner-Sierra Vista and

Sierra Vista-Bella Vista t89kv lines.

o

Kartchner-Sonoita, Sonoita-Huachuca East,

Low voltages of  ~0.8 p.u. were

present at five Sierra Vista area buses.

40%- Line loadings over 100% of  emergency rating occurred at the

Kartchner-Sonoita, Sonoita-Huachuca East, Kartchner-Sierra Vista Sierra

Vista-Bella Vista and Keating Jct.-Hawes 69kV lines. Low voltages of

~0.8 p.u. were present at several Sierra Vista area buses. An additional

capacitor bank at San Rafael would help raise the voltages at some

surrounding buses and alleviate line loading on the Keating Jct.-Hawes

69kV line.

Option 4-Tie of TEP 138kV to svc 115kV Lines

Descriptionof Project
The TEP Vail to Ft. Huachuca 138kV line and the SWTC Pan taro to Kartchner

115kV line share a common corridor until they reach a point just north of Fort

Huachuca. At this point of divergence the two lines would be tied via a new

138/115kV substation containing a 138/115kV 100/133/167 MVA transformer. A

three breaker-ring bus 138kV configuration would be built to loop in the Vail to Fr.

Huachuca line as well as accommodate a 138/115kV transformer. Another three

breaker-ring bus would be built on the 115kV side to loop in the Pantano to

Kartchner 115kV line as well as to accommodate a 115kV line to the 138kV

switchyard.

l
l

|

Under this TEP/SVVTC tie configuration various lines within the Sierra Vista

service area would remain open in order to restrict any flow from entering Santa

Cruz County. This arrangement is intended to mitigate concerns related to TEP's

"2 county bonds." In this study it was assumed that under the Butterfield to San

Rafael 230kV line outage, these normally open lines would be closed. An initial

look only considered impacts on the SSVEC system. The TEP system buses in

the Ft. Huachuca area were monitored during the contingency analysis and no

adverse impacts were found. Once more consideration is given to the emergency

tie additional study work will be done to assess the impacts of certain outages on

both the TEP and SSVEC systems.
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Results
•

•

O

O

O

O

-Open Configuration-

o None of the cases would solve for a Butterfield to San Rafael 230kV line

outage.

-Closed Configuration-

BASE- Line loadings over 100% occurred at Kartchner-Sierra Vista 69kV

line and at the Kartchner 115/69kV transformer. Low voltage of ~0.85 p.u.

was present at the Kartchner 115kV bus.

10%- Line loadings over 100% occurred at Kartchner-Sierra Vista, Sierra

Vista-Bella Vista 69kV lines and at the Kartchner 115/69kV transformer.

Low voltage of ~0.8 p.u. was present at the Kartchner 115kV bus.

20%- Line loadings over 100% occurred at Kartchner-Sierra Vista, Sierra

Vista-Bella Vista 69kV lines and at the Kartchner 115/69kV transformer.

Low voltages of ~0.7 p.u. were present at all Sierra Vista area buses.

30% & 40%- Case would not solve due to severely low voltages of 0.6 &

07 p.u. within the Sierra Vista area. With the addition of  a second

capacitor bank at San Rafael, the possibility of raising some of the bus

voltages is possible but would still be below the WECC/NERC standards.

Option 5-Apache-Tombstone-Kartchner 115kV Line

Description of Project
A new 115kV line would double circuit with various segments of SSVEC's existing

69kV sub-transmission system. A 42.5 mile run f rom Apache Substation to

Tombstone Junction would consist of six segments (Apache/ Cochise/ Johnson

Jct/ MescaI/Benson/ David Jct/ Tombstone Jct.). The additional 21.1 mile run

f rom Tombs tone Junc tion to  Kar tchner  would cons is t o f  f ive  segments

(Tombstone Jct/ Tombstone/ Charleston/ Bella Vista/ Sierra Vista/ Kartchner). By

creating this loop it would allow for SSVEC to upgrade their 69kV system as well

as having a loop within the SSVEC service territory.

Initial Results
• During a Butterfield to San Rafael 230kV line outage the program would not

solve under an islanded configuration for any of the cases studied.

More Results
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• -Closed Configuration-

O

O

O

O

Base- Line loadings of  over  100% of  the emergency rating on the

Kartchner-Sierra Vista and Sierra Vista-Bella Vista 69kV lines.

10%- Line loading of over 100% of the emergency rating on the Kartchner

115/69kV transformer and the Kartchner-Sierra Vista and Sierra Vista-

Bella Vista 69kV lines. Low voltage of  ~0.89 p.u. was present at the

Kartchner 115kV line.

20%- Line loading of over 100% of the emergency rating on the Kartchner

115/69kV transformer and the Kartchner-Sierra Vista and Sierra Vista-

Bella Vista 69kV lines. Low voltage of ~0.80 p.u. was present at all Sierra

Vista area buses. (*assumption- two capacitors 14.4 8¢ 18.0 MVAR)
30%&40%- Case would not solve due to severely low voltages.

I

Option 6--Emergency Tie (EMTIE) to TEP 138kV at Fort Huachuca

Description of Project

l
i

The option entails building a new 138kV yard named EMTlE_2 substation looping

in the Vail to Ft. Huachuca 138kV line at Fort Huachuca. From the EMTIE

substation a new 2.3 mile, 795 ACSR, 138kV line will run to SSVEC's Buffalo

Soldier Substation. This tie would normally be operated in an open condition and

only closed in response to a system emergency.

Initial Results
• It is recognized that this option will not solve major issues beyond the 2016

timeframe. It had been identified that the combination of this emergency tie

with TEP in combination with the emergency tie with Aps, will allow SSVEC

to restore service to portions of their Sierra Vista loads under an outage of the

Butterfield-San Rafael 230kV line.

More Results
•

o

o

Case utilizes closed configuration of system. APS emergency tie is placed in

service along with TEP emergency tie.

BASE- Line loading of over 100% of the emergency rating was present at

the Kartchner-Sierra Vista 69kV line.

10%- It was assumed that a 14.4 & 18.0 MVAR capacitor was placed at

the San Rafael 69kV bus. Line loading of over 100% of the emergency
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rating was found at Kartchner-Sierra Vista and Sierra Vista-Bella Vista

69kV lines. Low voltages of ~.80 p.u. were present at all Sierra Vista area

buses.

o >20%- At a 20%, 30% and 40% load increase, in the Sierra Vista area the

case would not solve.

Option 7-San Rafael to North Kartchner 230/115/69kV

Description of Project
This option entails construction of a new 230kV line from the existing San Rafael

Substation to a new North Kartchner Substation which would be adjacent to the

existing Kartchner Substation. The Kartchner and North Kartchner substations

would be connected via a new 0.5 mile 1272 ACSR 115kV line. A 230/115/69kV

transformer will be installed at North Kartchner. From norm Kartchner a new 1.3

mile 69kV line will tie to the existing Sierra Vista Substation.

Initial Results
•

•
l

l

More Results
•

O

O

This option includes a line upgrade of approximately 55.4 miles of SSVEC

69kV line from Apache to Sierra Vista.

During a Butterfield to San Rafael 230kV line outage, the program will not

solve under an islanded configuration for any of the cases studied. It has

been identified that the emergency ties with APS at McNeal and Palo minas

will allow SSVEC to maintain continued service to portions of their Sierra

Vista loads.

Case utilizes closed configuration of system. APS emergency ties at McNeal

and Palo minas are placed in service. Two capacitor banks of 19.2 MVAR

were placed at the San Rafael 69kV bus.

BASE- No issues seen in the Sierra Vista area however a

recommendation for  the Tap sett ings  at the Pan taro 230/115kV

transformer be adjusted to accommodate this outage.

10%- There were no line loadings present for this outage. Low voltages of

~.85 p.u. were present at the Kartchner buses and at Sonoita. A

recommendation for  the Tap sett ings  at the Pan taro 230/115kV

transformer to be adjusted to accommodate this outage.
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l

o >20-40%- At a 20%, 30% and 40% load increase, in the Sierra Vista area

the case would not solve.

Recommendation22.5.

The Cochise County Study Group agreed that an additional 230kV transmission

line into the Sierra Vista area would be necessary to address system reliability

and provide for expected future load growth. There was also agreement by the

subcommittee that a 230kV loop through the Sierra Vista area is the preferred

long-term technical solution29. The future loop would not only eliminate reliability

issues in the Sierra Vista area, but could also address future load sewing issues

for APS. What remained an issue within the subcommittee was the timing of this

230kV loop. However, no final conclusion, beyond the need for a 230kV loop,

was reached in this initial phase of the Group's study process.

The recommendation of the Cochise County Study Group was to suspend its

activities until the completion of a right-of-way study to be commissioned by

SlAfTC. This study is intended to determine the probability of creating a new

transmission corridor into the Sierra Vista area.

23. Sensitivity Analysis

Sensitivity analysis was conducted using a 2015 base case that was based on the 2018

case that evolved from the saturated load study. This case included an increased rating

for the Apache - Butterfield 230kV line plus loop-in of the 115kV WESTERN line at

Pan taro. These projects effectively increased the line rating from Apache to Pantano.

Hence the need for a project to mitigate post-contingency overloads on the 230kV lines

was deferred to the 2014 time frame without the need to trip the Bowie generator or the

Bicknell transformer. This conf iguration also enhances the ability of  additional

generation within the TEP load pocket to defer the next EHV project. The purpose of the

sensitivity analysis was to obtain a sense of the impact of local Tucson generation on

need and timing for proposed EHV projects discussed in this report.

29 This agreement assumes that an initial looped and/or emergency tie utilizing the capability of existing
local area transmission could be implemented as the first step. Provisions would be made to preserve the
ability to install or upgrade existing facilities as load in the Sierra Vista area grows to the extent that
230kV infrastructure may be justified.
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Table 24 indicates that addition of 150 MW of generation at the Irvington location

effectively reduces the net load to be served from external resources that are imported

by EHV transmission. Load Serving Capability (LSC) increases by a significant margin

in excess of the amount of generation added within the TEP load pocket.

Pre-Project

LSC MW

Incremental

LSC MW

Post-Project

LSC MW
i

I

i

150 MW at Irvin ton

2nd 150 MW at Irvin ton

260

350

100

2750

3100

3200
1
1

2490

2750

3100

3200 - -

Generation @ Iwington

Assumed Proects Year

Pinal Central - Tortolita 2011

2014

2018

Next Proect Needed 2018
Table 24. Sensitivity to 300 MW Geaeration Added at Irvington 138kV

The net effect is that investment in EHV transmission may be deferred by four years,

assuming the January 2008 load forecast. The second 150 MW increment of generation

does not further increase LSC signif icantly. Deferral of  EHV by addition of  such

generation is much less effective if  the 230kV projects (e.g. Apache - Butterf ield

Reconductor and Pantano loop-in) are not included in the case. To explain, these

specific 230kV projects increase the rating of the 230kV line from Apache to Pantano.

This increase is important because controlled load shed in response to Category C

contingencies within the TEP system continues to be ef fective at reducing post-

contingency flows on the Apache to Pantano segment of the SWTC 230kV system up to

the load level forecasted for the 2013 time frame. Increasing local generation extends

the effectiveness of load shed by reducing net load within the TEP load pocket.

Otherwise, assuming the existing 230kV facility ratings, load shed cannot reduce post-

contingency 230kV flows below the emergency rating for the same contingencies prior

to 2013. Moreover, reduc ing net load by approximately 300 MW  has not been

demonstrated to be sufficient to make load shed effective.

The second sensitivity case which divides the new generation between Irvington and

the DMP substation site appears to more effectively balance the reduction of imports

between Vail and Tortolita. The result is that addition of approximately 300 MW of

generation is more effective if divided within the TEP 138kV system. Table 25 shows

that addition of the same amount of generation increases LSC by approximately 100
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MW more than generation concentrated at Iwington.

Pre-Project Post-Project Incremental

LSC MW LSC MW LSC MW

2490

2750

260

550

2750

3300

Year

2011

2014

Generation @ DMP & Iwington

Assumed Proects

Pinal Central - Tortolita

155 MW at DMP &

150 MW at Irvin ton

- -Next Proect Needed 2021 3300
Table 25. Sensitivity to 155 MW Generation Added at DMP Plus 150 MW

Added at Iwington 138kV

i

1

Generally, the sensitivity analysis indicates that addition of new generation within the

TEP local area network may provide f lexibility in making decisions related to EHV

transmission system investments.

24. Economic Analysis

Economic Analysis consisted of alternative projects capital cost estimates that were

prepared individually by the SATS Transmission Providers. However, the Transmission

Providers decided to not disclose these preliminary estimates due to sensitivity over

uncertainty associated with land and environmental costs as well as concerns that this

information might influence actual land costs. Therefore the SATS 2009 Study Plan will

include tasks to work with other subregional and regional planning entities in the

Western Interconnection to arrive at cost estimates that are consistent throughout the

west.

25.Developing a Flexible Plan

A f lexible plan has built- in features that take uncertainty about future events into

account. For example, Strategy A may ultimately of fer the greatest load serving

capability. However, it requires the most new 345kV facility construction to implement at

a relatively higher cost, and possibly also has the greatest risk associated with obtaining

the permits to build. There may be further financial risk of potential stranded investment

if projected load growth fails to materialize, or if the actual growth rate is significantly

lower than currently forecasted. The uncertainties that may influence thinking about

which strategy to pursue are illustrated in the following Figure 48: Example Decision

Influence Diagram.
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ARow
Permit

B

CE H v
Strategy

B-->A

C-*A
Load

Growth

Fiqure 48. Example Decision Influence Diaqram
I
I
I

l

Thinking about these uncertainties leads to the addition of variations to the basic

strategies to attempt to mitigate regulatory and financial risks. For instance, Strategy B

may be modified to preserve the option of switching to Strategy A by acquiring ROW or

obtaining options on the rights-of-way needed to add the 345kV lines that would not

otherwise be necessary in Strategy B Modifications would also be considered for the

Strategy B local area HV transmission plan, again to preserve the option to make the

switch to Strategy A. This option is referred to as "B-»A" in the above influence diagram.

An example of a possible plan is shown in Figure 49: Sample Flexible Plan Decision

Tree. The decis ion on the lef t s ide is  to embark upon a plan to build only those

components that are common to each of the strategies in the near term. For example,

following the upper branch of the tree, the next EHV project would be the Vail - East

Loop 345kV line, with the associated 138kV upgrades as required to implement Vail -

East Loop. As load increases and need for the next EHV reinforcement is established, a

dec is ion may be made to  bui ld Tor to li ta  -  Nor th Loop, and addi t iona l 138kV

complementary improvements. At this point, only one common project remains and the

decision is when to implement. Eventually, as the future unfolds, decision makers will

have more information, such as high growth has occurred and Strategy A must be

implemented. On the other hand, growth has been sluggish and Strategy B or C may be

appropriate.
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l

A

BTONL HV SOSS30
EHV

i
l

C
l

i

VLEL
HV

A

TONL B
EHVHV

SO-SS30
A

C
C->A/B

VLEL BTONL HV
EHV

C

SOSS30 HV
A

TO-NL B
EHVHV

VL-EL

(

TONL
HV

NL R l

l 38kv

Potentially stranded investment

Fiqure 49. Sample Flexible Plan Decision Tree

Strategy C (or Strategy F may be substituted for Strategy C) may be similarly modified

to ensure flexibility to change strategy in the event load growth is higher than expected,

sponsors become interested in joint participation such that the f inancial risks are

reduced, or other factors change. This strategy is  represented as "C A", and

modification to the basic Strategy C would entail measures similar to B, but tailored to
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;
I

I
|

I
I • those specific circumstances.
i
I
i
I Additional cost, in excess of the basic Strategies A, B and c cost would be incurred in

either case. The amount of incremental investment required to gain flexibility depends

on each transmission providers' risk tolerance and their respective views of the future.
I

26.List of Projects for Ten Year Planning Horizon
Ii
I

I

I

I

The projects listed in the following tables are preliminary estimates only. All projects and

their respective schedules are subject to change based on more detailed and more

current analyses to be performed for five year capital budgets and subsequent ten year

plans. Note that some projects will be listed in the ten year and twenty year planning

horizons to account for uncertainty of projects that may or may not be completed within

ten years.

More analysis to be conducted according to the 2009 SATS Study Plan will also likely

result in significant changes as discussed in this report.
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EHV Projects - Ten Year Planning Horizon

500kV Proects Comments

Tortolita Transformer No. 3

Pinal West - Sinai Central3°

Pinal Central - TortolitaI
I

2011

2012 - Joint Project

Deferral Possible

2012 - Joint Project

Deferral Possible

345kV Proects Comments

2012

2012 1
1

Vail 345/138kV Transformer No. 3

Bick fell 345/230kV Transformer

Re Iacement

Green lee 345/230kV Transformer 2

Winchester - Vail Double Circuit

Willow - Winchester

2012

2014 - Possible Joint Project

Deferral Possible or Substitution

. 2014 - Possible Joint Project

Deferral Possible or Substitution

Vail 345/138kV Transformer 4 2014

Irvin ton 345/138kV Transformer 2018 - Deferral Possible

Vail - Irvin ton 2018 - Deferral Possible

South Loo - Irvin ton 2018 - Deferral Possible

Vail - South Loo - Bicknell too -in TBD - Possible Joint Proect
Table 26. EHV Projects - Ten Year Planning Horizon

Tortolita Transformer No. 3: Included in preliminary TEP 2009-13 capital budget.

Pinal West - Pinal Central 500 kV Line: Joint project involving several participants. To

be included in SWTC's 2011-2013 Construction Work Plan (CWP).

Pinal Central - Tortolita 500kV Line: Included in preliminary TEP 2009-13 capital

budget.

3:Vail 345/138kV Transformer No. Included in preliminary TEP 2009-13 capital budget.

30 Southeast Valley Project participants are investigating deferral of the project from 2012 to 2013 due to
the significant reduction in economic expansion as of November 2008.
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The need for this project is subject to further analysis.

Bick fell 345/230 kV Transformer Replacement: Replaces the existing 90/120/150/193

MVA unit with a 225/300/420 MVA unit. To be included in SlA/TC's 2011-2013 CWP.

Greenlee 345/230 kV Transformer 2: The existing 90/120/150/193 MVA unit that is

being replaced at Bicknell will be moved to Greenlee. To be included in SWTC's 2011-

2013 CWP.

Winchester - Vail Double Circuit: Refer to Section 15.1 Green lee to Vail EHV and

230kV Corridor Area and Section 23 Sensitivity Analysis for a description of conditions

necessitating this project, and for a discussion of alternatives that may defer or be

substituted for this project.

i

V\/illow - Winchester: Same comment as for the Winchester - Vail Double Circuit

project.

Vail 345/138kV Transformer 4: The need for this project is subject to further analysis. l
jl
j
j

lrvinqton 345/138kV Transformer, Vail - lrvindton and South Loop - lrvinoton: Refer to

Section 15 Characteristics of SATS Transmission System and Section 23 Sensitivity

Analysis and Section for factors that may influence the choice and/or sequencing of this

project.

Vail - South Loop - Bicknell (loop-in): Refer to Section 15.2 South of Tucson Area for a

description of area characteristics, possible alternative solutions and a preliminary plan

for study.
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230kV Projects - Ten Year Planning Horizon

230kV Proects Comments

Pantano to Sahuarita 230 kV Line 2010

Loo -in to New Tucson

San Rafael 230/69kV Transformer 2 2011

Pinal Central 230/115kV Transformer 2013 - Joint Proect

A ache - Butterfield 2014

Butterfield - Bicknell 2015 - Deferral Possible

Pantano - Kartchner 2018 - Deferral Possible

Kartchner - CS2 2018 - Deferral Possible

San Rafael - CS2 2018 - Deferral Possible
Table 27. 230kV Projects - Ten Year Planning Horizon

Pantano to Sahuarita 230 kV Line Loop-in to New Tucson: Loop the Pantano to

Sahuarita 230 kV Line into a new SVVTC New Tucson Substation. Included in SlAflC's

2009-2010 CWP.I

San Rafael 230/69kV Transformer 2: See section 22 Cochise County for more details.

Add second 230/69kV transformer at San Rafael. To be included in SVvTC'S 201 1-2013

CWP.
l

Pinal Central 230/115 kV Transformer: Add a 230/115 kV transformer at Penal Central.

Joint project involving several participants. To be included in Sv\fTC's 2011-2013 CWP.

Apache - Butterf ield 230kV Line: Upgrade the existing 795 ACSR line to one with

higher capacity. The line capacity needed is being determined with additional analysis.

This is the first of the 230kV lines from Apache to Bicknell that were identified in the

SATS study needing upgrade. To be included in a future SlA/TC CWP.

Butterfield - Bicknell 230kV Line: Upgrade the existing 795 ACSR line to one with higher

capacity. The line capacity needed is being determined with additional analysis. This

was the second of the 230kV lines from Apache to Bick fell that were identified in the

SATS study needing upgrade. To be included in a future SV\/TC CWP.
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I

I

Pan taro - Kartchner 230kV Line: See section 22 Cochise county for more details. This

line and related substation construction have ongoing investigation into what can be

built. Possibilities include a new 230 kV line being built or a rebuild of the existing

Pantano - Kartchner 115 kV line. To be included in a future S\/VTC CWP.

Kartchner - CS2 230kV Line; See section 22 Cochise County for more details. This line

and related substation construction have ongoing investigation into what can be built.

To be included in a future svc CWP.

San Rafael - CS2 230kV Line: See section 22 Cochise County for more details. This

line and related substation construction have ongoing investigation into what can be

built. To be included in a future S\NTC CWP.
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138kV Projects - Ten Year Planning Horizon

138kV Line Proects Comments

.
l
i
I
I

l

22Nd - East Loo New Line

Tortolita - North Loo Quad

North Loo - Rillito Reconductor

Vail - Irvin ton 1 Reconductor

Vail - Irvin ton 2 Reconductor

DMP - Tucson New Line

DMP - Northeast U rate

Ciene a Double Circuit Ta New Line

Vail - Los Reales U rate

Los Reales - Pantano U rate

Pantano- East Loo U rate

Canoa Ranch - Duval CLEAR New Line

Rillito - Northeast U rate

Irvin ton - Tucson New Line

Vail - Valencia 138kV Conversion

North Loo - West Ina Reconductor

North Loo - DMP Reconductor

South Loo - Irvin ton Reconductor

South Loo - Midvale Reconductor

2009

2010

2012

2010

2010

2010

2010

2010

2010

2011

2012

2012

2012

2013

2013

2014

2014

2018

2018
Table 28. 138kV Projects - Ten Year Planning Horizon

22"° - East Loop New Line: Included in preliminary 2009-13 capital budget. Capacity
upgrade replaces the existing circuit with pole-line upgrade from 477 ACSS to 954

ACSS.

Tortolita - North Loop Quad: Included in preliminary 2009-13 capital budget. This

project rebuilds three existing 138kV circuits between the Tortolita and North Loop

substations to increase capacity through the use of  954 ACSS conductor and to

accommodate a 1 15kV circuit for S\NTC.

North Loop - Rillito Reconductor: Included in preliminary 2009-13 capital budget.

Schedule is  subject to revis ion. This project is  to increase capacity to mitigate
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contingency overload by upgrading the existing 795 ACSR with advanced conductor

technology of similar mechanical, but increased thermal, characteristics that allows use

of existing tower structures. This is the first phase of a plan to reconductor all three

circuits on the triple circuit structure line between North Loop to West Ina. Completion of

the North Loop to Rillito phase will help to provide continuity while the next phase

requiring outage of the two remaining circuits.

I
l
il

Vail - lrvinqton 1 and 2 Reconductor: This project to be done in phases. Phase 1 is to

remove clearance issues to allow operation at higher temperatures, therefore, achieving

a higher rating Phase 2 consists of  reconductoring using advanced conductor

technology that allows use of existing tower structures when it is needed for load

growth.
l

DMP - Tucson New Line: Included in preliminary 2009-13 capital budget. This project

provides an update to 138kV of an existing 46kV tie between the DMP and Tucson

stations to improve voltage stability during contingency conditions.

DMP - Northeast Ratinq Increase: Included in preliminary 2009-13 capital budget.

Schedule is subject to revision. Increases circuit rating as part of a pole replacement

project for this line. Substation terminal upgrade at the Northeast substation is required

as well.

Cieneqa Double Circuit Tap New Line: Extends the existing Vail - Spanish Trail line to

serve the new load serving Cienega substation. This project involves reconfiguration of

circuits on the right-of-way connecting Vail to Fort Huachuca,. The segment to Spanish

Trail includes approximately 3 miles of new single-circuit 138kV pole line and extension

of 0.7 miles of new double-circuit 138kV pole-line to the Cienega station.

Vail - Los Reales - Pan taro - East Loop Rating Increase: This project and schedule

are subject to revision. The project increases clearance to allow conductor operation at

higher temperature and hence higher rating.

Canoa Ranch - Duval CLEAR New Line: Included in preliminary 2009-13 capital

budget. Increases load serving capability and continuity of service in the Green Valley

area. The project extends the South-Green Valley-Canoa Ranch circuit through a
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renovated substation on the FMI Sierrita Mine site. Here the circuit ties to another

existing 138kV circuit out of South substation.

Rillito - Northeast Ratinq Increase: Project and schedule are subject to revision. This

project mitigates contingency overloads of this 138kV circuit by upgrading the existing

795 ACSR with advanced conductor technology of similar mechanical, but increased

thermal, characteristics that allows use of the existing tower structures.

lrvinqton - Tucson New Line: Project and schedule are subject to revision. This project

consists of a new 138kV single-circuit pole-line on new right-of-way. The project

mitigates contingency overloads of existing 138kV circuits out of the Irvington substation

and anticipates construction of a new load serving substation in the vicinity of Kino

Parkway southeast of the existing Santa Cruz substation.

Vail-valencia 138kV Conversion: Included in preliminary 2009-13 capital budget. This

project increases load serving capability in the UNSEE-Santa Cruz district by relocating

the source f rom W ESTERN's Nogales 115kV switching station to the TEP Vail

345/138kV substation. A new 138kV circuit will be extended from Vail to the vicinity of

the Nogales substation where it will tie into the existing pole-line to Nogales. The

existing line that extends south to the Valencia substation in Nogales, AZ will be

upgraded from 115kV to 138kV. All existing 115kV substations will be upgraded to

138kV to accommodate the new primary voltage.

North Loop - West Ina and North Loop - DMP Reconductor: Under consideration for

post-f ive year capital budget. Both projects are to be done at the same time as

described in the "North Loop - Rillito Reconductor Project" because they are on triple-

circuit structures. Having increased capacity on the North Loop - Rillito line is needed to

allow the remaining North Loop to West Ina and DMP circuits to be reconductored. The

capacity increase for both circuits is needed to mitigate contingency overloads. This

project cons is ts  of  replac ing the exis ting 795 ACSR with advanced conductor

technology of similar mechanical, but increased thermal, characteristics that allows use

of existing tower structures.

South Loop - lrvinqton and South Loop - Midvale Reconductor; Project and schedule

are subject to revision. The capacity increase is needed to mitigate contingency
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l
3

overloads. The project consists of upgrade of existing 795 ACSR with advanced

conductor technology of similar mechanical, but increased thermal, characteristics that

allows use of existing tower structures.

115kV Projects - Ten Year Planning Horizon

115kV Line Proects Comments
l

l

i

l

Sa Caro - north Loo

North Loo - Rattlesnake

CAP s stem too into Sandario

CAP s stem too into San Joa min

Valencia - Black Mountain

2010

2010

2010

2010

2010

2010

2010

2011

2011

2012

2013 - Joint Proect

2015 - Deferrai Possible

Mara fa - Avra Valle

A ache - Ha den too into San Manuel

Avra Valle - Sandario Ta

Sandario Ta - Three Points

Mara fa Ta - Mara fa

Pinal Central - ED2

Saguaro to Adonis 115 kV Line Loop-in

to Naviska

CAP s stem too into Picture Rocks 2018 - Deferral Possible
Table 29. 115kV Projects - Ten Year Planning Horizon

Saguaro - norm Loops" 115kV Line: A part of constructing a new 115 kV line from

Saguaro to Rattlesnake (joint project with CAP) that includes the addition of a new

substation, Adonis. Included in SWTC's 2009-2010 CWP.

North Loop - Rattlesnake 115kV Line: A part of constructing a new 115 kV line from

Saguaro to Rattlesnake (joint project with CAP) that includes the addition of a new

substation, Adonis. Included in SVVTC's 2009-2010 CWP.

CAP system loop into Sandario 115kV Lines: Loop the CAP Sandario to Brawley 115kV

line to SWTC Sandario Substation (joint project with CAP). Included in SWTC's 2009-

11 The Saguaro to North Loop segment is pan of the joint Tonolita - North Loop Quad circuit. There is no planned
l l 5kv termination at Tortolita or North Loop.
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2010CWP.

CAP system loop into San Joaquin 115kV Lines: Loop the CAP Brawley to San Xavier

115kV line to a new S\NTC San Joaquin Substation (joint project with CAP). Included in

SWTC's 2009-2010 CWP.

Valencia - Black Mountain 115kV Line: Construct a new 115 kV line from the CAP line

termination east of Black Mountain substation to the existing SlNTC Valencia (joint

projects with CAP). Included in SlA/TC's 2009-2010 CWP.

Mara fa - Avra Valley 115 kV Line: Upgrade the existing line to 1272 ACSR conductor.

Included in the SWTC's 2009-2010 CWP.

Apache -  Hayden loop into San Manuel 115kV L ine: Loop the svc  Apache to

Hayden 115kV line to APS San Manuel Substation. Included in SWI'C's 2009-2010

CWP.

Avra Vallev - Sandario Tap 115kV Line: Upgrade the existing line to 1272 ACSR

conductor. To be included in SVI/TC's 2011-2013 CWP

I

Sandario Tap - Three Points 115kV Line: Upgrade the existing line to 1272 ACSR

conductor. To be included in S\A/fC's 2011-2013 CWP.

Mara fa Tap - Mara fa 115 kV Line: Upgrade the existing line to 1272 ACSR conductor.

To be included in SWTC's 2011-2013 CWP.

Pinal Central - ED2 Substation 115 kV Line: Construct a new 15 kV line from Pinal

Central to the existing ED2 Substation. To be included in SWTC's 2011-2013 CWP.

iSaquaro to Adonis 115 kV Line Loop-in to Naviska: Loop the Saguaro to Adonis 115 kV

Line into a new SWTC Naviska Substation. To be Included in a future svc CWP.

CAP system loop into Picture Rocks 115kV Lines: Loop the CAP Twin Peaks to

Sandario 115kV line to a new SV\/TC Picture Rocks Substation (joint project with CAP).

To be Included in a future SWTC CWP.
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Catalog of 500kV Projects - Twenty Year Planning Horizon

Willow - WinchesterWinchester/Willow - Sur Zia

Interconnection

Tortolita - Winchester Pinal Central - Winchester

Vlhnchester - Vail Sin Ie Circuit Winchester - Vail Double Circuit

Vail - South Loo South Loo - Three Points

Pinal West ...- Three Points Tortolita - North Loo Double Circuit
Table 30. Catalog of 500kV Projects - Twenty Year Planning Horizon

Catalog of 345kV Projects - Twenty Year Planning Horizon

Tortolita - North Loo Double Circuit Tortolita - Mara fa Ta

Tortolita - North Loo Sin Le Circuit Mara fa Ta - North Loo

North Loo - Rillito Mara fa Ta - DMP

Rillito - Northeast DMP - SS 30

Northeast - East Loo SS 30 - South Loo

East Loo - Vail SS 30 - Vail

East Loo - Irvin ton Three Points - SS 30

South Loo - Pinal West 2 Maraca Ta - Three Points

Winchester - Vail Sin Le Circuit Three Points - Bick fell

Winchester - Vail Double Circuit Vail - South Loo - Bicknell too -in

Willow - Winchester A ache - Vail Sin Le Circuit

Vail - Irvin ton A ache - Vail Double Circuit

South Loo - Irvin ton Pinal West - South Loo PST

Vail - South Loo 2
Table 31. Catalog of 345kV Projects - Twenty Year Planning Horizon
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Catalog of 230kV Projects - Twenty Year Planning Horizon

A ache - Butterfield

Adams Ta to Pantano

Pan taro - No ales Ta

Del Bac - DMP

Vail - San Rafael

Bicknell - San Rafael

San Rafael - Mural

Bicknell - Sahuarita PST

Apache - Adams Tap

Winchester - A ache

Butterfield - Bicknell

No ales Ta - Del Bac

DMP - Mara fa Ta

Pantano - Kartchner

San Rafael - CS2

Adams Ta - Mural

Kartchner - CS2

Pantano - South Loop - Sahuarita

too -in
Table 32. Catalog of 230kV Projects - Twenty Year Planning Horizon

Catalog of 138kV Projects - Twenty Year Planning Horizon

•
r
l

l

Tortolita - Mara fa TEP - New Corridor Mara fa - SS No 1

Mara fa Double Circuit Ta SS No 1 - North Loo

North Loo - Narana Oran e Grove - SS NOT

Narana - Rancho Vistoso SS NO6 - SS NO7

Rancho Vistoso - Catalina SS NO7 - Northeast

Irvin ton - Kino Twent Second - SS NO15

Kino - Downtown Twen Second - SS NO14

Downtown - Tucson SS NO14 - East Loo

Midvale - S enter SS NO14 - Northeast

Vail -ss NO33 Vail SS NO17

SS NO33 - Swan South lands SS NO15 - Irvin ton

Swan South lands - SS NO22 Canoa Ranch - Duval Clear

Hartt - SS NO29 Canoa Ranch - SS NO25
Table 33. Catalog of 138kV Projects - Twenty Year Planning Horizon
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iCatalog of 115kV Projects - Twenty Year Planning Horizon

115kV Proects Comments

Sandario Ta - Three Points

Sa Caro - Naviska

Avra - Sandario Ta

Three Points - Bicknell

Naviska - Mara fa
Table 34. Catalog of 115kV Projects - Twenty Year Planning Horizon

27. Conclusions

The primary objective of SATS is to have a 20 year transmission plan covering the

SATS footprint. Agreement to conduct the study as a "single system" is a key principle

for the study. A work plan to achieve this objective, which includes the study scope and

schedule, plus guidance on the study process, methodology, planning assumptions and

criteria was jointly developed by the entire group of participants. The following are key

conclusions and observations of the SATS study effort:

There are significant benefits of a coordinated subregional study effort using a single

system approach. The SATS participants directly involved in developing the study

scope, in developing alternative strategies; in modeling and analysis; and documenting

results gained a much better understanding of current and emerging system issues than

would have been otherwise possible by working independently. Partic ipants who

diligently participated in the many meetings and teleconferences, and who reviewed the

documentation provided excellent feedback, valuable information and insights that could

not have been accessed otherwise.

Specific benefits of joint planning include the following;

• Provides a framework for SATS Transmission Providers to prepare capital

•

•

•

budgets and ten year plans

SATS provides a forum to ensure accuracy of planning models and to identify

system issues involving interconnected transmission facilities, and to jointly

develop mutually beneficial solutions,

Provides a protocol for establishing "need" during project siring activities before

regulators,

Potentially higher reliability, through the use of multiple corridors versus multi-
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•

•

•

circuits in single corridors wherever possible,

Identif ication of  potential joint projects which could result in lower overall

construction requirements,

Working with adjacent subregional study groups provides an effective means to

resolve seams issues;

Lower individual technical and f inancial r isk through better information and

creative group thinking;

Lower cost, aesthetic and environmental impacts through pursuit of possible joint

projects.

i

l

l

W
l

Conductinq a subregional study looking out beyond the ten year planning horizon

creates a sound basis for developing short-term plans in the context of a land-term

. Key findings include:

• Identified key EHV strategies to serve saturated load at ultimate build out;

• Identified potential future transmission corridors and substation sites,

» The plan recommends flexibility in view of uncertainty considering alternatives to

minimize long term risk,

Worked collaboratively with the Cochise County stakeholders in the pursuit of

developing a short-term (3 to 5 year) plan to address existing contingency issues

which will provide a long-term solution;

l

i

l

i

i

Establishinq a subregional study group facilitates an on-qoind process to solve

remaining or emeroinq issues:

• Five year planning horizon dilemma, described in Section 15, is to be addressed

in the SATS 2009 study plan. The problem has been relatively well defined and

divided into discrete geographical study areas within SATS,

Ongoing effort will continue to guide and inform the public in stakeholder forums

as well as Transmission Providers' capital budgets and ten year plans

28. Recommendations and 2009 SATS Study Plan

Recommendations for the SATS study are documented as a list of  actions in the

proposed 2009 SATS Study Plan as follows:

l

Proposed 2009 SATS Study Plan
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•

o

o

O

•

O

•

•

•

•

•

Present plan 81 subsequent f indings to SWAT, WestConnect and to local
stakeholder
Revise load forecasts
Engage SATS in early case building to ensure accuracy of database for 2009
ten year planning cases:

Focus on Arizona for ten year planning to include cases for years 1 through 5
plus year ten;
Preparation for ACC ten year plans, RMR, BTA and compliance studies,
Provide support and documentation to other regulatory agencies such as
FERC and Rural Utility Services (Rus),

Investigate implications of increased FMI loads in SATS study footprint:
Seek input from, and participation by FMI to address their anticipated plant
expansion,

Investigate alternative configurations to mitigate high flows on the Winchester
345/230kV transformer, Apache - Bicknell 230kV line and 230/345kV Bicknell
transformer caused by EHV system contingencies;
Develop and evaluate alternatives to the two joint Tortolita - North Loop 345kV
proposal based on the SPPR Three Terminal proposal,
Investigate impact of Sunzia in coordination with CATS EHV, NM, SWAT RTTF
and other entities,
Develop and evaluate alternatives for joint SVVTC/TEP substation(s) to supply
TEp/Trico loads south of Tucson;
Continue Cochise County planning in an effort to comply with ACC
recommendations;
May conduct studies to accommodate renewable projects,
Complete capital cost estimates and economic analysis, including losses;
identify potential projects,
Conduct Scenario Sensitivity analysis, such as Load Forecast, Efficiency, Local
Renewable Resources, Local 8¢ Distributed Generation, and location of external
resources.

29.Appendices

29.1.

29.2.

Appendix A: Study Scope and Schedule

Appendix B: Table |. NERC Transmission System Standards:
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Table I. Transmission System Standards - Normal and Emergency Conditions

Cotlliugellcies System Limits or Impacts
Category

C a s ca d in g

O u ta g e s
Initiating Event! al and Contingency

Elem¢nt(s1 Loss of Demand
or

Curlailcd Finn
Transfers

System Stable
:Md both

Thermal and
Voltage Limits

within
Applicable
Rating '

All Facthtnes an Semce NoYes NoA
No  (we  e u cx e s

Yes

Yes

Yes
Yes

No n

No 2
No  '
No 5

B
Event nrsulnng m the

loss of a single
element

No

No
No
No

Single Line Ground (SLG) ox 3Phase (30) Fault wxlh
Normal Gearing

! Generator

" TransmissIon Cnxcun
3 Transformer

Loss of an Element vuihoul a Faun

No "Yes No
Single Pole Block Naxmal Cleaning

4 Smack Pole (do) LuneI
I
I

N o
SLG Fault "Rh Ncnnzl Cleaning'

1 Bus Section Yes

Yes NoBreaker (fanzine or numeral Fault)

Planncxi

Controlled'

Planned
Controlled

c

Evrm(s) resulting m
the lass of two or
more (mulupk)

elements

lNoYes Planned

(orurolled'

Yes

Planned

(.onuolled' No

SLG or 30 Fault. wxlh Normal Cleanup. Manual

System Acyusrmems. follourd by another SLG or 30

Fault xnrh Normal Clearing

3 Category B (Bl. Be BJ. of BE) cormngencv.

manual salem adyusunems followed by
adorer Category B (Bl. B'. BE. or BE)
CODUD cncv

Bipolar Block with Normal Cleannge

4 Bipolar (do) Line Fault (non 30). vulh Normal

Clearage.

; Arv :we circuits of a multiple cucuxt rowed re' Yes NoPlanned

Controlled'

Yes No

SLG F:ulL nth Delayed Cleannge (sick breaker or

pxorechon svsrem failure)

6. Generator Planned

Controlled

NoYes7. Transformer Pnannni
Coulroll¢d

Yes No8. Translmssxon Cucml Planned
C.onno1led

NoYes9 Bus Section Pl3nn4¢
(4mtfo1led'
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D Evaluate for asks and
consequences.

80 Fault with Delayed Cleaning e (stuck breaker or ptotecnon system
fadute):

3 Transformer

4. Bus Section

l Generator

Transmxssaon c IICUH

Extreme event resulting m
no or mote lxuultiple)
elements removed OI
Cascading out of sexvxce.

|
SO Fault. tvxth Normal Clearing'

5. Breaker (failure ox mtemal Fault)

May involve substantial loss of
customer Demand and
generation m a wtckspread
area or areas

Pinions of all of the
interconnected systems may
OF l!l3\ DOI acbxeve a new.
stable operating point.

Evaluation of these events may
require joint studies with
netghbormg svslems

l

Failure of a fully redundant Special Protection System (or

14

6 Loss of towerhue thanh three or more cucutrs

7 All transmission lines on a common rightof wav

s Loss of a substation (one voltage level plus transformers)

9 Loss of a switching station (one voltage level plus
transformers)

10 Loss of all generating units at a station

l l . Loss of a large Load or major Load center
I 5

remedial action scheme) to operate when required

13 Operation. partial operation or nusoperanon of a flxllv
redundant Special Protection System (at Remedial Action
Schetuel in response lo an event of abnormal system
condition for which tr was not intended to operate

Impact of severe power sangs or oscMations from
Disturttances in another Regional Reliability Organization

a) Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as determined and
consistently applied by the system or facility owner. Applicable Ratings may include Enxergenev Ratings applicable for short
durations as required to permit operating steps necessary to maintain system control. All Ratings must be established consistent
with applicable NERC Reliability Standards addressing Facility Ratings

bl Planned or controlled interruption of electric supply to radial customers or some local Network customers. connected to or supplied
by the Faulted element or by the affected area. uxav occur m certain areas without impacting the overall reliability of the
interconnected transnnssion systems. To prepare for the next commgencv. system adjustments are perfumed. including
cunailmeuts of contracted Firm (nonrecallable reserved) electric power Transfers

c) Dcpendmg on system design and expected system impacts. the controlled intemiption of electric supply to customers (load
shedding). the planned removal from service of cenam generators. and or the cunatknent of contracted Ftmt (nonrecallable
reserved) electric power Transfers may be necessary to maintain the overall reliability of the interconnected transnussiou systems .

d) A member of extreme contmgencics that are hated under Category D and judged to be critical by the transmission planing
entxty(1es) will be selected for evaluation. It ts not expected that all possible facility outages under each listed contingency of
Category D will be evaluated.

el Normal clearing ts when the protection system operates as designed and the Fault ts cleared tn the time normally expected with
proper functioning of the uxstalled protection systems Delayed cleaning of a Fault is due to failure of any protection system
component such as a relay. circtnt breaker. or current transformer. and not because of an intentional design delay

station entrance.O Svstem assessments may exclude these events where multiple ctrcutt towers are used over short distances (e.g..
over crossings) in accordance with Regional exemption criteria.

29.3. Appendix C: Study Models

Page 192 of202



EXHIBIT STF 1.6
Page 193 0f 202

29.4. Appendix D: Load Forecast•
Year svvTc

Mvv
TEP Tota I

9

1

605

638

675
713

756

797

839

878

923

972

1024

1082

1144

1211

1284

1364

1452

1547

1636

1725

1814

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

124

3144

3248

3357

3468

3587

3705

3824

3943

4069

4200

4337

4479

4629

4784

4947

5118

5299

5489

5674

5860

6048

46

47

49

50

51

52

54

55

56

57

59

60

62

63

65

66

68

70

72

73

75

2369
2439
2,509
2.582
2656
2,731
2807
2886
2,966
3,047
3130
3213
3,299
3,386
3474
3,564
3655
3746
3642
3936
4035

TEP 10Y
Increase
TEP 20Y
Increase

12

29

1193

2904

420

1209

761

1666

l
I
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l

29.5. Appendix E SATS-SPPR Taskforce Study Plan

SATS-SPPR Taskforce

Study Plan:

1
A study plan has been developed and approved to study the following four
scenarios1

l. Study the SPPR option using the SATS study cases to
determine if the SPPR option will work wit11u1 the SATS
Transmission Plan.

i

1
- .

9

l
1

Study a hybrid option using the SATS 345kV option with
appropriate 545*°30/1 la transfonnatiou to manttain the current
voltage levels at the appropriate buses.

3. Study a hybrid option which allows for double circuit 230/845
on the same structures (known right-of-way issues.)

4. Study a short tern "30kY option (SPPR Plan) with the
capability of convening to 345k\' (SATS Plan) at a future point
i11 time.

Study Plan Schedule:

DateStatus

9408

l l 15.08
11/30/08

12/30/08

I. Study Plan development Completed
H. Base Case Development In process
IH. Power flow Analysis To be Completed
IY. Final Report To be Completed

29.6. Appendix F: Cochise County Study Group Meeting Notes

November8,2007 Meeting Notes

Main Points

The group agreed its objective would be:

To determine and recommend transmission solution[s] using 115, 138,
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I
l

and 230 kV lines and substations to solve existing N-1 transmission

problems within southern Cochise County. The re commendation[s] will be

made November 26, 2007 and January 31, 2008.

Issues that the group agreed needs to be discussed at a later date:

Saturation study for Cochise County
Short term solutions
Funding

Notes

I
Modeling guidelines:

1) Will use SATS' 20 year case
2) Will not model TEP's 44 kV or APS generators

Possible transmission solutions:

1) 230 kV from San Rafael to Mural and then at a much later date, 230 kV from
Mural north toward the 1-10 corridor.

2) 230 kV from the 1-10 corridor south to a new 230/69 kV substation north of Sierra
Vista.

3) Tie TEP'S 138 kV to Swl'C's 115 kV
4) Tie radial transmissions together using transmission lines and substations

a. San Rafael to Kartchner using a 230 kV line and 230/115 kV substation

Possible short term solutions:

1) APS to SSVEC 69 kV
2) Capacitors at San Rafael
3) Upgrade SSVEC's 69 kV lines
4) SSVEC to TEP 69 kV

Action Items

1) SSVEC to describe proposed TEP 138 to SWTC 115 kV tie so that TEP's
bond counsel can provide comments and viability per TEP's "2 county"
bond requirements.
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2) SSVEC to investigate possible 138 kV corridors across Ft. Huachuca
AMMaW.

3) SV\/TC to do load flow analysis for possible solutions and present them at
November 20 SATS meeting.

4) Agenda for next South of SATS meeting to be determined at November 20
SATSlneeUng

5) Next South of SATS meeting will be at TEP on Monday, November 26,
smnMg at 9 AM.
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November 26, 2007 Meeting Notes

To determine and recommend transmission solution[s] using 115, 138,

and 230 kV lines and substations to solve existing N-1 transmission

problems within southern Cochise County. The recommendation[s] will be

made November 26, 2007 and January 31, 2008.

1

2.

3.

4.

il

c .

Introductions - see sign in sheet in Appendix A

Agenda Modifications - none

Review and approval of objective and notes - none

Review of possible transmission solutions - Eva Marie King

a. Eva Marie presented her study as shown in Appendix B.

b. There was discussion and questions on each of the options.

David Bryan discussed the results of a few analyses he had done.

d. Detailed cost estimates were received after the meeting and included in

Appendix C.

5. Possible Transmission Solutions to Carry Forward

a. SWTC 230 kV Kartchner Loop

s. Description of Proposed Solution

1. Build 230 kV line from S\AfTC's San Rafael to SlAflC's

2.

3.

5.

2.

Kartchner

Add 230/69 kV substation at Kartchner

Rebuild Pantano to Kartchner from 115 kV to 230 kV

4. Convert Pan taro from 230/115 kV substation to 230 kV

breaker station.

Retire Kartchner 115 kV and Pan taro 115 kV

ii. APS Comments

1. By 2023, APS will take radial 230 kV line from San Rafael to

Mural. APS will install 230/69 kV substation at that time.

APS will not participate in 230 kV loop until radial 230 kV line

is built.
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iv.

vi.

i.

2.

ii.

2.

iii. TEP and Ft. Huachuca were not present to provide comments.

WAPA will not participate.

v. "Ballpark" cost is $40 million.

Minimum of 7 years to engineer and construct.

b. SlNTC 230 kV Cooperative #2 230 kV Loop

Description of Proposed Solution

1. Build 230 kV line from SlNTC's San Rafael to new

Cooperative #2 substation, a 230/69 kV substation, located

north-central Sierra Vista.

Build 230 kV line from Cooperative #2 to Sloan or Pantano.

APS Comments

1. By 2023, APS will take radial 230 kV from San Rafael to

Mural. APS will install 230/69 kV substation at that time.

APS will not participate in 230 kV loop until radial 230 kV line

v.

c.

2.

3.

2.

3.

is built.

iii. TEP and Ft. Huachuca not present to provide comments.

iv. WAPA will not participate.

"Ballpark" cost is $34 million.

vi. Minimum of 7 years to engineer and construct.

Short Term Solutions

i. Solutions currently being done

1. APS to SSVEC 69 kV tie in Sierra Vista

SSVEC 69 kV line upgrades

S\NTC 69 kV capacitors in Sierra Vista and Benson

ii. Other Solutions to consider

1. TEP 138 to SWTC 115 tie line and substation

Generation in Sierra Vista

SSVEC 69 kV line upgrades

6. Rewriting Objective
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a. It was pointed out that our proposed solutions don't match the SSATS'

objective statement.

b. It was agreed that the objective statement would go from:

•
II
Z
I
I
I
I To determine and recommend transmission solution[s] using 115, 138,

and 230 kV lines and substations to solve existing N-1 transmission

problems within southern Cochise County. The recommendation[s] will be

made November 26, 2007 and January 31, 2008.

To determine and recommend short and long term transmission

solution[s] to solve existing N-1 transmission problems within Cochise

County. The recommendation[s] will be made November 26, 2007 and

January 31, 2008.

1
i

7.
i

l

l

i.

Report Outline

a. Items/discussion to be put in the report of this group was discussed.

b. The report will have the following sections.

Summary

la. Description of companies & transmission system in Cochise

County, which will come from SATS report and SSATS group.

iii. Summary of issues in Cochise County, which will come from 2007

ACC BTA, notes from SATS, and SSATS group.

iv. Description of options studied, which will come from SWTC.

v. Summary of Ioadflows 8¢ results, which will come from SV\/TC.

vi. Recommendation, which will come from SSATS group

vii. Appendix A, meeting notes

viii. Appendix B, Ioadflows, which will be available in PDF format on a

CD but not printed

8. Action items

a. SSVEC to do action items from last meeting, which are listed below

Page 199 of202



EXHIBIT STF 1.6
Page 200 of 202

i.

9.

i.

SSVEC to describe proposed TEP 138 to SWTC 115 kV tie so that

TEP's bond counsel can provide comments and viability per TEP's

"2 county" bond requirements.

ii. SSVEC to investigate possible 138 kV corridors across Ft.

Huachuca Military.

b. Detail cost estimates of two proposed solutions

Next meeting

a. Wednesday, January 9, 2008 at location and time TBD

b. Agenda

Review details of two long term solutions.

ii. Review short term solutions.

South of SATS
November 26, 2007
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January 9, 2008 Meeting

No notes were prepared for this meeting. Below is the meeting summary

provided to SATS by David Bryan on January 14, 2008.

5) Cochise County Study Update

David Bryan was asked to provide an update of the Cochise County Studies.

The notes of the Cochise County meeting held on January 9"" have not been

transcribed and were not available for this meeting. The focus of the meeting

was to discuss the two known high voltage (HV) options that were determined to

be viable for study (230 kV loop from Pantano to Kartchner to San Rafael and a

230 kV loop from Sloan to San Rafael) along with a new option that was provided

for study only recently by SSVEC's consultant. This new option involves the

construction of a new 230 kV line from San Rafael to a new 230/115/69 kV

substation located next to Kartchner Substation. A 115 kV tie f rom this new

substation to Kartchner would be made, along with a 69 kV tie to the SSVEC 69

kV system. SSVEC would in turn, rebuild certain existing 69 kV lines back to

Apache Generation, to 795 ACSR conductor. However, further review for this 3ld

option showed a transformer with the capacity ratings envisioned was extremely

unusual, and would make the transformer expensive and difficult to integrate into

the system. Therefore, this option was dropped. The studies also revealed

limitations with this option, in the 2019/2020 time frame for the loss of Butterfield

to San Rafael.

Participants at the Cochise County meeting agreed that some kind of 230 kV

loop is the solution in this area. The proposed solution presented to the group by

SWTC consisted of  a new 230 kV line from Sloan Substation to Huachuca

Substation, operated radically initially, but looped from Huachuca to San Rafael

after 2020. However allocation of the $40M cost of 230 kV reinforcement

requires further discussion. According to SVVTC's Board Policy 7.12, SSVEC

would pay for the first part of the 230 kV loop as a Direct Assignment Facility.

When a loop that integrates these proposed facilities into the area bulk network is

completed, it would then become a System Facility. SSVEC argued that building

over 37+ miles of  radial 230 kV transmission to a new substation, without

201
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completing the loop does not make sense There will be minimum distance

separating any new transmission substation and San Rafael and efforts should

be made to construct the 230 kV loop, as one project, instead of an initial radial

transmission line and substation, that SSVEC would be required to bear the

costs of before it is integrated into the transmission system. SSVEC would like to

see some kind of formal cost-sharing agreement in the project.

David noted that APS and Fort Huachuca were also in attendance at the

meeting, but Western was not. At this time, no other entities have expressed an

interest in participating in the cost of a 230 kV loop in the area.

I

I
I
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EXHIBIT STL-24 - South line Customer Answers

Pursuant to the October 24, 2016 Procedural Order, Applicant Southline Transmission,
L.L.C. provides the following exhibit.
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Exhibit STL-24Southline Transmission, L.L.C.
Southdine Transmission Project



South line Transmission Project
Parker-Davis Project Customer Outreach Meeting May 28, 2015
Questions/Comments and Responses

1. Question/concern over Del Bar being an option. Would appreciate if it was not an option but
rather a part of the Project.

Response: The Del Bac addition is currently an option and we appreciate the input as to P-DP
stakeholder interests.

2. Are you aware that the ElS is being delayed? There is congressional interest and speaker of the
house interest in the wine grower interests in the area.

Response: Western is aware of broad interest in the ElS and is working in collaboration with
stakeholder to find amenable solutions to the issues raised in the ElS process.

3. What's the breakdown of state land between New Mexico and Arizona? Have the ROW
applications been filed with the state land departments?

Response: Land ownership across the project is approximately 1/3 rd each state, private, and
Federal. State lands are predominately located in New Mexico. ROW applications have not yet
been filed with state land departments, however, South line has been in communication with
the state land departments to keep them apprised as the project develops.

4. On what basis are the participation strawman and principles documents being held confidential?

Response: Elements within the documents are considered confidential commercial or financial
information and therefore are exempt from FOIA disclosure under 5 U.S. C. 552(b)(4). Concepts
contained in the document were presented at the customer meeting. In the event a FOIA
request is received, the project developer will be consulted as to what information is considered
confidential before the document is evaluated for release under FOIA.

5.
I
lCan you provide an example of a new facility on the Upgrade Segment that would be owned by

South line?
l

l

\

Response: Connection into the Vail Substation would be an example of a new facility within the
Upgrade Segment that is currently not part of the existing infrastructure. These facilities would
be owned by South line on lands acquired by South line. All facilities currently owned by Western
on the Upgrade Segment would continue to be owned by Western.

6. Would South line acquire land with utilities and federal agencies?

Response: Yes, South line would acquire land rights associated with South line owned new
facilities within the Upgrade Segment that are controlled by an electric utility, and New Build
Segment lands owned by electric utilities and Federal agencies such as the Bureau of Land
Management.

7. Would Western apply to the state land agencies?

Response: It is assumed on the Upgrade Segment that Western would take the lead, which may
entail applications with state land agencies. Further discussion is needed on who would work
with state land agencies on the New Build Segment.

8. What is the authority for Western to acquire lands beyond Apache Substation?



Response: Western believes it has authority under Section 402 of the Recovery Act to acquire
lands beyond Apache Substation in the South line project.

9. Would the New Build Segment be made part of the PDP?

Response: This has not yet been decided. Western is seeking input from PDP stakeholders as
to their desire to incorporate Western acquired New Build Segment capacity into the PDP. In
the event it is not, P-DP will not be responsible for the associated O&M costs. If New Build
Segment capacity is incorporated into PDP it is assumed that the associated O&M costs will be
incurred by P-DP in the same proportion as the Western capacity share.

10. Can Western provide further analysis of estimated O&M costs associated to the New Build
Segment if adopted by PDP assuming no additional transmission sales?

Response: Yes, please see Attachment #1 to this document for requested information.

l
11. Does O&M include future capital expenditures?

Response: Yes, but only within the duration of the lease term.
l
l
112. Does the O8¢M at Del Bac get assigned to CAP?

Response: No. Assets and associated costs related to this project are within the PDP system.
In the event direct benefits to CAP are identified, prorata portions of the Del Bac facilities may
be assigned to CAP.

13. What is the term of the arrangement (longterm arrangement between South line & Western)?

Response: The term is not yet determined. It is anticipated to be longterm. The term and any
renewal provisions shall be determined within the contracting process.

14. Do you anticipate marketing ahead of time to get offtakers on the New Build Segment?

Response: Western has not anticipated an open season process for its share of New Build
Segment capacity, however, would be open to soliciting interest from potential offtakers on the
New Build Segment.

15. Would the Project owners (SL & Western) be competing for transmission sales?

Response: In some facets, yes, as each would have similar transmission capacity in the area.
However, as the capacity is incorporated into area transmission systems, the nature of the
overall transmission that is marketed will inevitably lead to distinct differences in the
transmission available to the marketplace, which will limit the direct competition of capacity
that is made available.

16. Is Western going to intervene in Southline's FERC filing?

Response: Western does not anticipate intervening in Southline's FERC filing.

17. Is there a decision to be made on Apache to Afton as a standalone and whether it would be a p-
DP rate or a standalone rate?

Response: The project as defined encompasses both New Build and Upgrade Segments. There
is still a decision to be made as to Western's capacity interest and disposition of New Build
Segment capacity. Options may include:

i) Acquire proposed New Build Segment capacity and either:
a. Incorporate into PDP, or



ii)
b. Establish it as a standalone system

Acquire a reduced quantity of New Build Segment capacity and either:

a Incorporate into PDP, or

b. Establish it as a standalone system

18. Would there be capital cost incurred by Western on the New Build Segment?

Response: No.

19. What are the current reservations on Apache to Saguaro?

Response: The Apache to Saguaro line is fully subscribed.

20. Does the anticipated 250 MW of capacity include the existing 120 MW or is it incremental?

Response: The 250 MW is inclusive of the 120 Mw. Western would acquire approximately

130 MW of additional capacity on the Upgrade Segment.

21. Are there any requests for capacity for the existing Saguaro-Apache line in the queue? This

includes capacity requests impacted by or associated to the SaguaroApache segments.

Response: Yes. A customer request of 40 MW is currently processing and is in the facility study

phase.

22. Suggest Western to review the 120 MW of existing Upgrade Segment capacity and verify that

amount.

Response: Western has confirmed that existing capacity between Apache and Saguaro is

120 MW. There is additional capacity available between Saguaro and Tucson when factoring in

the redundancy through Oracle Substation.

23. Where does the 40 percent on the capacity allocations come from?

Response: The 40 percent is the percentage share of the Saguaro to Apache upgraded capacity

Western would need to acquire, based on current rated capacity estimates, to acquire the

approximate amount of upgraded PDP capacity that would result from constructing the

Upgrade Segment elements within Western's 10year Plan.

!l
l

l24. Are Hidalgo and Afton within the current PDP marketing area?

Response: No.
l

i

i

i

25. What is the relationship between South line and SU FERC?

Response: South line Transmission, LLC. is an indirect wholly-owned subsidiary of Hunt Power,

LP, which in turn is a subsidiary of Hunt Consolidated, Inc., a diversified holding company for a

privatelyowned group of entities based in Dallas, Texas. Hunt Power, LP develops and invests in
entrepreneurial electric and gas opportunities, and is part of a larger privately-owned group of

companies managed by the Ray L. Hunt family that engages in oil and gas exploration, refining,

power, real estate, ranching and private equity investments. South line Transmission, L.L.C. will

own the nonwestern assets and lease them to SU FERC, which will administer the nonWestern
capacity rights.

SU FERC, LLC. is a whollyowned subsidiary of Sharyl and Utilities, LP. Shary Holdings, LLC is a

1 percent owner and the general partner of Sharyland Utilities, LP and SU Investment Partners,

LP owns the remaining 99 percent. Both Shary Holdings and SU Investment Partners are owned

by members of the Hunt family.



26. How critical is the success of the whole Project on the New Build segment?

Response: The Project is defined to include the New Build and Upgrade Segments. All previous
studies, ratings, ElS, ROW, technical, and commercial work has been accomplished with the
Project as defined. The viability of the project in a segregated platform has not been studied
and speculating on the success of one segment without the other would be premature.

27. Is the $3.10/kW-year savings over the 40year period?

Response: Yes.

28. Do the $3.10/kW-year savings include additional capacity sales?

Response: No. Capacity sales were assumed constant at today's levels when calculating the
$3.10/kW-year estimated rate savings.

29. Please provide a worksheet showing how Western got to these savings figures.

Response: Please see Attachment #2 to this document for a worksheet depiction of how
Western calculated the $3.10/kWyear figure.

lI

I i

l

30. When would Western conduct an Open Season?

Response: Western has not currently established an open season for anticipated capacity it may
acquire. However, Western will consider either an open season or other means of gauging
potential transmission sales associated with project capacity it may acquire.

l

31. There is concern that if Western obtained capacity in the New Build Segment that it would have
increased costs without the benefit of additional revenue from capacity sales.

Response: Western appreciates this input and recognizes the need for a sufficient recovery
mechanism.

32. What is the timeline for inservice?

Response: It is preferred to be in-service in 2017, however, 2018 is more likely. It is anticipated
to be at least partially in service during this timeframe.

33. Is it anticipated that it would be a 2-year construction window?

ResDon$e; Yes.

34. When does South line anticipate going to the Arizona Corporation Commission?

Response: That has not yet been determined.

35. Please provide a list of segments where the expansion of the Upgrade Segment ROW is planned.

Response: For the Saguaro-Tucson and Tucson-Apache transmission line segment, the existing
100-foot ROW would be utilized, with an expansion of 50 feet of adjacent ROW where possible.
No expansion of ROW would be required through Bar v Ranch (a local conservation area east of
Tucson) or in congested suburban areas such as from the Del Bac Substation through Tucson to
the Rattlesnake Substation, or near J6 Ranch and Mescal.
There would be approximately two miles of new ROW to accommodate the construction of the
new transmission line that will interconnect with the existing Tucson Electric Power
Company (TEP) Vail Substation, located southeast of Tucson and just north of the existing 115
kV Tucson-Apache line; and U3 aPC is a variation of the proposed Project in the Upgrade
Segment and was developed to shift segment Una of the Proponent's Preferred Alternative



\
1

l

away from potential conflicts with Pima County economic development efforts. U3aPC was also
developed to minimize ROW encroachment conflicts and dense development around the
existing Western line in the Summit area. Realigning the existing Western line along U3 aPC
would allow for safer and easier maintenance of the line in this area. l

l
l
l36. Please provide a more detailed timeline of the Project.

Response: The milestones provided in the presentation (listed below) will be expanded, and a
more detailed schedule provided, following the conclusion of the NEPA process as much of the
subsequent schedule is contingent upon the NEPA process.

May 2015 - Provide Project proposal and seek customer input
June 30, 2015 - Comment and input due
QS 2015 - Record of Decision published (ElS)
QS 2015 - South line open solicitation initiated
QS 2015 - Customer update and feedback
QS 2015 - Western evaluation to continue pursuing Project
QS 2015 -. Contract negotiations
2016 - Initiate design and construction.



ATTACHMENT #1

Parker-Davis Project

New Build O&M Rate Estimate
(For Southline Project)

New Build O&M Costs
New Build O&M Estimate
Western % Share
Western $ Share

$5500000
l5.000%

$825000

Costs to Rate
$825000AnnualCosts to Rate

Rate Impact
$825000
2750,000

$0.30
$0.025

Annual Cost to Rate

Typical ProjectWide Sales (kW)

Rate Impact $/kWYear

Rate Impact S/kWMonth

l

l



ATTACHMENT #2

Parker-Davis Project
Saguaro-Apache Incremental Rate Estimate

(For South line Project)

Year 1 Year 3 Year 4

CloseOut

Year SYear 2

39597000

20000000.

32588000

Estimated

IDC Rate

4.875%

4.875%

4.875%

4.875%

Facility

SaguaroTucson 11skv Rebuild

ApacheTucson 11skv Rebuild Phase 1

ApacheTucson 11skv Rebuild phase 2

ApacheTucson 11skv Rebuild Phase 3 l
$20000000 $32588000 $0

34308000

$34308,000$39597000

Estimated Construction Costs: 5126,493000

Year 1

487500

Year 2

965177

998766

Year 3

1977406

1047455

794333

Estimated

IDC Rate

4.875%

4.875%

4.875%

4.875%

SaguaroTucson 115kV Rebuild

ApacheTucson 115kV Rebuild Phase 1

ApacheTucson 115kV Rebuild Phase 2

ApacheTucson 115kV Rebuild Phase 3

$487500 $1963943 s$3819194

Year 4
2073805

1098519

1627389

836258

5,635971

CloseOut

Year 5

2174903

1152072

1706724

1713283

6,746,982

Estimated IDC: 518,653590

i
Year 1

_

_
20487500

Year 2
40562177

998766

Year 3

1977406

1,047455

33382333

l

1
I

Estimated

IDC Rate

4.875%

4.875%

4.875%

4.875%

SaguaroTucson 115kV Rebuild

ApacheTucson 11skv Rebuild Phase 1

ApacheTucson 115kV Rebuild Phase 2

ApacheTucson 115kV Rebuild Phase 3

$20487500 $36407194$41,560943

Year 4

2073805

1098519

1627389

35144258

$39943971

Closeout

Year 5

2174903

11 s2072

1706724

1713283

$6746982

5145146590Estimated Construction Costs (w/IDC):

Princ ipal  &  Interes t

Construction Costs (w/IDC)

Projected Interest Rate

Repayment Period (yrs)

Resultant Annual P&I

$145146590

4.875%

40

$8314583

Costs  to Rate

Resultant Annual P&l
Additional O&M

Annual Costs to Rate

58314583

$220408

$8534991

$8534991

2750000

$310

$0.258

Rate Impac t

Annual Cost to Rate

Typical Projectwide Sales (kW)

Rate Impact 5/kwYear

Rate Impact  $/kwMonth



EXHIBIT STL-25 - South line Customer Update

Pursuant to the October 24, 2016 Procedural Order, Applicant Southline Transmission,
L.L.C. provides the following exhibit.
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Exhibit STL-25Southline Transmission, L.L.C.
Southline Transmission Project
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Executive SummaryI

I

I

i
i

South line Transmission, LLC proposes to construct a high-voltage transmission project to transmit
electricity across southern New Mexico and southern Arizona. This Routing Report provides
documentation of the routing and siring study (study) performed to identify the proposed route and

viable alternatives.
l
i

The South line Transmission Project (project) is designed to provide up to 1,000 megawatts (MW) of
initial bidirectional transmission capacity. The project will increase grid reliability, mitigate existing
congestion, increase the ability to meet demand growth in the region, and facilitate renewable
generation development and public policy goals.

l
I

I

I
I
I
I
I

!

I

I

Since 2009, the team has worked closely with the Bureau of Land Management (BLM), Western Area
Power Administration (Western), State agencies, local utilities, private landowners, and other
stakeholders throughout the design and route selection process to ensure the project meets stakeholder
needs and improves the regional transmission system. The project has been designed to minimize
environmental and cultural impacts by selecting segments along existing linear corridors, where feasible,
such as transmission lines, natural gas pipeline rightsofway (ROws), and abandoned rail lines along the
route.

The goal of the routing study was to identify viable route options, evaluate potential environmental and
land use constraints associated with those routes, and identify the optimal route alternatives for the
project. An iterative screening process was conducted for the routing study to identify the optimal route
for the project. To accomplish this objective, the routing process focused on identifying and evaluating,
to the extent practicable, existing linear facilities that could present opportunities for locating the
project. Once candidate routes were identified, they were vetted by the team using the routing criteria.
The team narrowed the initial list down to bestfit options, which were evaluated again by the team to
determine the proposed route and alternatives. More than 150 individual route segments were
evaluated as part of the routing study.

The routing process identified proposed and alternative routes for each of the project's two sections:
the New Build Section between Afton and Apache and the Upgrade Section between Apache and
Saguaro/Tortolita. The proposed route for New Build Section begins at the Afton substation, follows an

existing 345kilovolt (kg) transmission line northwest to Interstate 10 (I10), and continues primarily
north of 110 across the state past Deming to the Hidalgo substation. After Lords burg, the New Build
route crosses 110 and continues around Willcox to terminate at the Apache substation. The Upgrade
Section will rebuild Western's existing 115-kV line between the Apache and Saguaro substations in

Arizona, and connect that line to additional existing substations.

Combined, the project has a total length of approximately 360 miles. In addition to the route for the
doublecircuit 345-kV New Build Section (approximately 205 miles) and the project's double-circuit
230-kV Upgrade Section from Apache to Saguaro (approximately 120 miles), the project also includes
Segment R5, a 230-kV line that will be required to interconnect with the existing Vail substation
(approximately 2.2 miles); Segment B1 between New Mexico State Road 9 (NM 9) and 1-10
(approximately 30 miles); and Segment As, a 230-kV line connecting the Afton substation and the
existing Luna-Diablo 345-kV transmission line (approximately 5.2 miles).

The routing study identified both a northern route option and a southern route option for the New Build
Section between Afton and Apache. The northern route was ultimately selected as the proposed route
based on the overall shorter distance of that route, fewer impacts to previously undeveloped areas, and

es lROUTlNG_REPORT_O4lll2/DENl2OS30002



EXECUTIVE SUMMARY

l

l

\

the ability to parallel multiple existing linear facilities. The southern route option provides an alternative
to the proposed northern route between the Afton substation and the point where the proposed and
alternative routes merge at a location approximately 10 miles east of Lordsburg. A number of additional
alternative route segments labeled Alternative Route Segments AH were identified during the routing
study that could be used instead of the proposed segments if found to be environmentally preferable.

For the Upgrade Section between Apache and Saguaro/Tortolita, the routing study did not identify any
viable alternatives to the proposed upgrade of the existing Western line. Alternative Upgrade Route
Segment H, however, could be used as an option to rebuild the Western line in the Benson area.

In addition to providing the results of the routing study, this document presents a summary of the
methodologies used to select the proposed and alternative routes, a description of the geographic
information system (GIS) database that was developed to support the routing study, and a summary of
the public engagement process that was implemented concurrently with and in support of the route
selection process. This document also presents a description of the currently proposed transmission line
and substation interconnections and as well as a summary of the purpose and need and benefits of the
proposed line consistent with the Plan of Development (POD) filed with the BLM for the project.

E S 2 ROUTING_REPORTO4l I  12 / DEN120530002



1 INTRODUCTION

1.1 Overview
Since 2009, the South line Transmission project (project) team has worked closely with the Bureau of
Land Management (BLM), Western Area Power Administration (Western), State agencies, local utilities,
private landowners, and other stakeholders throughout the design and route selection process to
ensure the project meets stakeholder needs and improves the regional transmission system.

This Routing Report provides documentation of the routing and siring study (study) performed, including
a description of

•

•

The methodology used;

The routes investigated and carried forward for consideration;

The routes rejected from further consideration due to environmental, stakeholder, or design
consideration;

• The public outreach efforts conducted to develop the proposed project; and

Routes presented at Applicantsponsored public meetings held between September and November
2011, and the evolution of those routes based on the stakeholder comments received.

1.1.1 Project Summary
The project is a proposed transmission line designed to collect and transmit electricity across southern
New Mexico and southern Arizona. The project will increase grid reliability, mitigate existing congestion,
increase the ability to meet demand growth in the region, and facilitate renewable generation
development and public policy goals.

The project has been designed to minimize environmental and cultural impacts by selecting segments
along existing linear corridors, where feasible, such as transmission lines, natural gas pipeline
rights-of-way (ROws), and abandoned rail lines along the route. In addition, the project includes the
upgrade of an existing transmission line owned and operated by Western, thereby minimizing the need
for new transmission ROW in the region.

The total length of the project is approximately 360 miles. Please see section 4 of the Plan of
Development (too) for a full project description.

Land Ownership

The project will cross private and Stateowned lands as well as public lands under the jurisdiction of the
BLM and other Federal agencies. In total, approximately 34 percent of the lands to be crossed by the
project are administered by the BLM, less than 1 percent by other Federal entities, 31 percent by private
entities, and 35 percent by the State of Arizona and the State of New Mexico. "Other Federal entities"
include the U.S. Forest Service (USFS), U.S. Department of Defense (DoD), U.S. Bureau of Reclamation
(USBR), and Bureau of Indian Affairs (BIA).

1.1.2 Purpose, Need, and Objectives
The Applicant (South line Transmission, L.L.C.) proposes to construct a high-voltage electric transmission
line in southern New Mexico and southern Arizona (the project). The project would also involve related
substation and communications facilities. Although the project would cross some private and
State-owned lands, much of the line would traverse public lands controlled by the BLM. A portion of the

IIRoUTInG_REpoRT_o4lll2/DEnl20530002



1. INTRODUCTION

project may involve upgrading existing Western transmission facilities. The Applicant and Western have
executed a memorandum of understanding (MOU) to provide for the negotiation of an agreement for
the joint ownership and development of transmission facilities.

1.1.3 Applicant's Purpose for the Proposed Action
The project has been designed to improve the electric transmission infrastructure in southern New
Mexico and southern Arizona in order to strengthen the existing system and to cost effectively provide
up to 1,000 megawatts (MW) of initial bidirectional transmission capacity between southern New
Mexico and southern Arizona.

The project has been developed to meet the following principal needs:

Improve reliability in southern New Mexico and southern Arizona - There is limited existing electrical
transmission capacity in the region, which causes grid reliability risks;

Mitigate Existing Congestion - Existing transmission capacity is fully utilized, and additional capacity
in the region is needed to help to relieve congestion and, thereby, increase grid efficiency,

I. Increase the ability to meet demand growth in the region The Desert Southwest area is expected to
experience substantial longterm growth, thereby creating demand for additional electric
transmission capacity, and

Facilitate renewable generation development and public policy goals - Satisfying the renewable
portfolio standard requirements of western states will require access by renewable energy facilities
to adequate electrical transmission facilities.

To meet these principal needs, the project has been designed to achieve the following projectspecific
objectives:

at Create a link that provides benefits to population load centers on both ends of the line by
connecting the Las Cruces and EI Paso areas on the eastern portion of the line with the Tucson and
Phoenix areas on the western portion.

b) Provide multiple intermediate access points with proposed connections to more than 10 existing
substations, whose inclusion is prioritized by regional planning.

c) Provide a solution that fits with broader regional utility planning and needs. Provide for the efficient,
costeffective, and bidirectional transmission of up to 1,000 MW of initial rated capacity.

d l Utilize an innovative publicprivate partnership to select lines for upgrade that would create
effective transmission capacity additions.

e) Maximize the use of existing ROWs and designated utility corridors in order to help minimize
environmental and social impacts.

f ) Meet North American Electric Reliability Corporation and Western Electricity Coordinating Council
standards and guidelines.

g) Provide a path consistent with renewable resource land use efforts.

lz ROUTlNG_REPORT_O41 l 12 /DENI20530002



l. INTRODUCTION

1.1.4 Agencies' Need for the Proposed Action
On December 4, 2009, and as amended on December 22, 2010, the Applicant submitted to the BLM an
SF-299 Application for Transportation and Utility Systems and Facilities on Federal Lands. The BLM is
required by the Federal Land Policy and Management Act (FLPMA) to respond to SF-299 applications for
ROW grants. The BLM is authorized to grant ROW for electrical transmission lines under FLPMA Title V
(43 u.s.c. 1761 - 1771).

Western's need for the proposed action is to facilitate the construction of transmission facilities that will
help ensure reliability of the electric transmission grid needed to carry out Western's core functions.
Additionally, the proposed action furthers Western's strategic goal of constructing transmission facilities
and entering into public-private partnerships.

1.1.5 Project Siting

lll
l

The project team's goal in siring the project is to meet the purpose and need while minimizing
environmental and cultural impacts. For the routing study, the team chose to focus on possible
appropriate options for the transmission line that would follow existing linear facilities to the maximum
extent possible to minimize potential adverse impacts to both environmental and social resources. Using
this approach, the project team conducted an iterative routing study process whereby all reasonable
options for construction of the proposed transmission line within the designated study area shown in
figure 11 were identified and evaluated through a geographic information system (GIS)based screening
process.

The screening process was augmented by a public engagement program that was designed to identify
stakeholders and to work closely with these stakeholders to discuss the project and obtain their input to
the routing study process through direct interaction with the project team. This approach was used for
both the New Build Section of the line as well as for the Upgrade Section, and resulted in the
identification of proposed and alternative routes that represent the optimal routes for the project.

The basis for the study area was the location of the defined end points and a geographic area in
between that would offer a reasonable range of geographically diverse options for connecting the two
end points. Secondarily, the location of the existing linear facilities, including roads, transmission and
distribution lines, railroads, and pipelines, were defined as routing opportunities and helped define the
reasonable geographic boundary of the study area as shown in figure 11. In the eastern part of the
study area, the U.S./Mexico border also served as a study area boundary.

Development of the New Build Section

For the New Build Section, the defined end points were the existing Afton (New Mexico) substation to
the east and the existing Apache (Arizona) substation to the west. This portion of the transmission line
will consist of a newly constructed 345-kilovolt (kg) transmission line that will be located in parallel to
existing linear facilities where practical. The study area for the New Build Section was defined between
these two end points and encompassed all reasonable existing linear facilities between these two
points. An analysis of potential constraints was then conducted for the study area that identified
environmental and land use resources with varying levels of compatibility/constraint with the project.
Areas of constraints included such resources as proposed wilderness study areas, areas of high
residential development, ecologically and culturally sensitive lands, and other resources. Through an
iterative screening process, including input from stakeholder obtained at Applicantsponsored public
meetings and workshops, routing opportunities and constraints were evaluated and a series of viable
routing options were identified. Following additional database development and additional analysis,
including input from the BLM, Western, and other stakeholders, the proposed and alternative routes for
the New Build Section were selected.
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1. INTRODUCTION

Development of the Upgrade Section

The fixed end points for the Upgrade Section consisted of the Apache substation to the east and the
Saguaro substation to the west. Based upon results of regional planning and technical studies, two
existing transmission lines were considered for upgrading: an existing Western 115-kV line and an
existing Southwest Transmission Cooperative, Inc. (SWTC) path consisting of 230-kV and 115kV lines.
No additional options were considered because these were the only routes that met the technical needs
of the project. Both Upgrade Section options were evaluated for constraints. Due to the number and
complexity of environmental constraints associated with the SWTC option that were identified through
the stakeholder outreach process, and the additional electrical advantages associated with upgrading
the existing Western line, the svc route was eliminated from further consideration and the Western
route was selected as the proposed route.

1.2 Project Description
1.2.1 Applicant-Proposed Route
The Applicantproposed and alternative routes are summarized in figures 12 through 1-4. Please see
the project's POD for more information.

Proposed New Build Section (Afton to Apache)

The New Build Section would begin at the Afton substation and follow an existing 345-kV transmission
line northwest to Interstate 10 (I-10) (see figure 1-3), past the Aden Hills offhighway vehicle (OHV) area.
From there, the route would cross I-10just past DoNa, and continue north of 1-10 to Carne. Approaching
Deming from the east, the route would run north of Deming and then follow existing roads west. The
route would head northwest to the Hidalgo substation. From the Hidalgo substation, the route would
continue due west, north around Lords burg, and south to follow an existing pipeline Row. The project
route would then cross 110 west of San Simon and follow an existing pipeline route south of the
highway and north of the Dos Cabezas Peaks Area of Critical Environmental Concern (ACEC). The route
would then turn south (east of the Town of Willcox) and along existing transmission facilities, east of the
Willcox Playa, to the Apache substation. The termination point at the Apache substation would be the
western extent of the project's New Build Section. The total length of the transmission line using the
proposed northern route from the Afton substation to the Apache substation would be approximately
205 miles.

The project route would also include an approximately 30mile segment between New Mexico State
Road 9 (NM 9) and 1-10, which would enable potential access to the rich renewable resource areas of
southern New Mexico.

The project's proposed plan of service would also include a 5-mile in-and-out loop between the existing
Afton substation and the existing LunaDiablo 345-kV transmission line. The inand-out loop of the Luna-
Diablo line into the Afton substation is a technical requirement of the project and serves to strengthen
the existing system.

Total New Build length, including all proposed segments, is approximately 240 miles.

Proposed Upgrade Section (Apache to Saguaro)

The Upgrade Section is approximately 120 miles in length, and would start at the Apache substation and
terminate at the Saguaro substation (see figure 14). This section of the project route is a rebuild and
upgrade of the existing Western 11S-kV transmission line through Cochise, Pima, and Pinal counties, and
will interconnect with more than 10 existing substations along the route. The Applicant anticipates
following the same path as the existing transmission line. A new line segment approximately 2 miles in

l
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1 INTRODUCTION

length will be required to interconnect with the existing Tucson Electric Power Vail substation, located
just north of the Western line.

1.3 Substations
More than 10 existing substations will interconnect with the project along the route. In addition, the
project anticipates developing one new substation in Luna, Grant, or Hidalgo County, New Mexico.
Further technical and construction detail can be found in the project's too.

1.3.1 Substations on or Adjacent to BLM Lands
There are three substations that may require BLM ROW grants. Those substations include: 1) the
existing Afton substation in New Mexico; 2) a potential newly constructed station in Luna, Grant, or
Hidalgo County, New Mexico (referred to as intermediate substation below); and 3) the Nogales

substation in Arizona.

1.3.2 Substations Related to the New Build Section
Afton Substation
The Afton substation is an existing station. A new yard would be built adjacent to the existing
switchyard, and would accommodate two-phase shift transformers. In addition, two line positions from
the Luna and Diablo substations would be looped into the new yard.

Intermediate Substation

An intermediate new station may be located between the Afton and Hidalgo substations. Four
transmission lines would be terminated at that station.

Hidalgo Substation

The Hidalgo substation is an existing station. Existing main buses would be expanded to accommodate
one additional line position. A new yard would be built adjacent to the existing switchyard, and would
accommodate four line positions. Transmission lines from the Intermediate or Afton substations and the
Apache substation would be terminated at Hidalgo.

1.3.3 Substations Related to the Upgrade Section
l

i
Apache Substation

The Apache substation is an existing station. A new yard would be built adjacent to the existing 230-kV
switchyard and would accommodate line positions from the Adams Tap and Pantano substations.

Adams Tap Substation

The Adams tap substation is an existing station. A new yard would be built adjacent to the existing
switchyard, and would accommodate line positions from the Apache and Nogales substations.

Pantano Substation

The Pantano substation is an existing station. The existing 230-kV yard would be expanded to
accommodate additional line positions from the Apache and Vail substations.

Vail Substation

The Vail substation is an existing station. A new yard would be built to accommodate line positions from
the Pantano and Tucson substations.

Nogales Substation

The Nogales substation is an existing station. A new yard would be built that would accommodate line
positions from the Adams tap and Del Bac substations.
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Del Bac Substation

The Del Bac substation is an existing station, and an optional stop for the project. This existing station
would be rebuilt to accommodate line positions from the Nogales and Tucson substations.

Tucson Substation
The Tucson substation is an existing facility. A new yard would be built to accommodate eight line
positions from the Vail, Del Bac, Rattlesnake, Saguaro, and Tortolita substations.

DeMoss Petrie (DMP) Substation

The DMP substation is an existing station. The buses would be expanded for two additional transformer
positions.

Rattlesnake Substation

The Rattlesnake substation is an existing station. A new yard would be built to accommodate line
positions from the Tucson and Mara fa substations.

Mara fa Substation

The Mara fa substation is an existing station. A new yard would accommodate line positions from the
Rattlesnake and Saguaro substations.

Tortolita Substation

The Tortolita substation is an existing station. A new yard would accommodate line positions from the
Mara fa and Tucson substations

Saguaro Substation

The Saguaro substation is an existing station. A new yard would accommodate line positions from the
Mara fa and Tucson substations.

1.4 Fiber Optic Communications and Regeneration Sites
The project would include a communications system consisting of a fiber optic network necessary for
control and protection of the transmission system (referred to as supervisory control and data
acquisition). The fiber optic network would require regeneration sites at periodic distances along the
transmission line, as determined in the detailed engineering studies. In general, these regeneration sites
would be within the transmission line Row.

1.5 Access Roads
Surface access roads would be required in order to reach each transmission line tower, each substation,
and each regeneration site. The project has been designed to use existing access roads where possible.
In some cases, the existing roads would require improvement. Engineering studies are ongoing to
determine the location(s) of new access roads.

1.6 Temporary Work Areas
During construction, there would be requirements for temporary workspace, including wire splicing and
pulling sites, and construction yards. While final locations for temporary workspace have not yet been
determined, it is envisioned that these sites would most likely be located in or adjacent to the Row.
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2 ALTERNATIVES DEVELOPMENT

2.1 Overview of the Routing Process
2.1.1 Route Selection Objectives
The goal of the routing study was to identify viable route options, evaluate potential environmental and
land use constraints associated with those routes, and identify the optimal route alternatives for the
project. The specific criteria used for the routing study are identified in section 2.1.4, Routing Criteria.
The overarching goals were to minimize potential impacts and conflicts between the project and other
existing infrastructure, environmentally and culturally sensitive areas, and human activities by routing
along existing linear facilities to the extent practical, avoiding unreasonable circuitous routes, avoiding

extreme costs, and minimizing nonstandard design requirements. The routing objectives were
accomplished through the identification of the proposed segments that minimized potential impacts to
environmental, social, and cultural resources while meeting the purpose and need for the project. The
specific routes considered and either discarded or carried forward for analysis are discussed in
sections 2.2.3, 2.2.4, and 2.2.5.

2.1.2 Summary of Routing Process
An iterative screening process was conducted for the routing study to identify the optimal route for the
project. To accomplish this objective, the routing process focused on identifying and evaluating, to the
extent practicable, existing linear facilities that could present opportunities for locating the project.
Once candidate routes were identified, they were vetted by the team using the routing criteria. The
team cast a wide net initially and then winnowed the list down to best-fit options, which were evaluated
again by the team to determine the proposed route and alternatives.

The major steps undertaken as part of the study's routing process were:

Step 1: Selection of the study area for the project that defined the extent of the geographical area
within which feasible routes for the project were identified;

I

i
Step 2: Development of the study's routing criteria (opportunities and constraints) that were used in
evaluating potential routes,

Step 3: Development of a georeferenced database on a GIS platform to identify and analyze routing
opportunities and constraints;

Step 4: Identification of route options that minimized adverse impacts while maximizing use of the
highest-value route opportunities, informed by public and agency feedback, and

Step 5: Identification of the proposed route and reasonable alternatives based on an iterative
analysis of the routing opportunities and constraints, which balanced engineering and economic
costs with environmental and land use considerations identified through the public engagement
process.

The steps implemented during the routing study are discussed further below.

2.1.3 Study Area Definition
The study area (see figure 11) for the project routing study was defined by the end points and by the
characteristics of the New Build Section and Upgrade Section of the line.
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Study Area for the New Build Section

The approach to routing the New Build Section was driven by the objective of minimizing potential
environmental and land use impacts by routing the transmission line adjacent to existing linear facilities
where practicable. Following this approach, the study area for the New Build Section encompassed the

geographic area between the defined end points and existing linear facilities that presented a
reasonable opportunity for the New Build Section to be located within close proximity. The two end
points for the New Build Section are the existing Afton substation, located southwest of Las Cruces, in
DoNa Ana County, New Mexico, and the existing Apache substation, located south of Willcox, in Cochise
County, Arizona. The New Build Section may also have an intermediate connection at or near the
existing Hidalgo substation located near Lords burg, New Mexico, and a potential new intermediate
connection in Luna, Grant, or Hidalgo County. Existing linear facilities included transmission and
distribution lines, roads, railroads, and pipelines.

Study Area Definition for the Upgrade Section

l

l

Unlike the New Build Section, the objective of the Upgrade Section of the project is to upgrade an
existing transmission line, replacing the existing structures and conductors within the same ROW to the
extent possible. Therefore, the study area for the Upgrade Section was selected based on the alignment
of the two existing transmission lines that were considered for upgrading, i.e., an existing Western
115kV line and an existing SWTC 230-kV line. Because no additional existing transmission lines offered
viable opportunities for upgrading between the Apache and Saguaro substations, the study area focused
only on the existing Western and SWTC transmission lines. The study area for the Upgrade Section
consisted of a 4-milewide corridor, or 2 miles on either side of the existing Western and SWTC
transmission lines. The selection of a 4mile-wide corridor for the Upgrade Section study area provided
adequate flexibility for the evaluation of potential modifications to the existing Western and SWTC
ROWs.

2.1.4 Routing Criteria
Routing criteria were developed as part of the routing study to guide the identification and analysis of
potentially viable routes for the New Build Section of the project. The study employed two general types
of routing criteria for this portion of the project: routing opportunities and routing constraints (see
table 2-1).

Opportunities -Routing opportunities were used as the basis for identifying potential optional route
segments. Routing opportunities for the project's New Build Section consisted primarily of existing linear
facilities such as transmission and distribution lines, roads, railroads, and pipelines. The use of existing
linear features/corridors for routing purposes make it unnecessary to introduce a new linear feature
into the land use patterns of an area and help minimize associated impacts. This approach to linear
facility siring is generally consistent with the land use planning direction of Federal, State, and local land
management agencies and siring authorities. As part of the routing study, all reasonable efforts were
made to identify and analyze viable routing opportunities within the study area.

Constraints -Routing constraints are those resources and land use features that have differing levels of
compatibility with new transmission line construction. Two general categories of constraints were
identified:

Avoidance Areas.- These are areas where siring the line would be extremely difficult or nearly
impossible for one or more reasons (economics, statutory prohibition, permitting timeframes,
construction difficulty, etc.). These areas were excluded from consideration.
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Sensitive Areas - These are areas where siring the line would be possible but specific issues or
conditions exist that could make developing the project more difficult, more time consuming, or
more costly. These also included areas identified by stakeholders as those of greater concern.

The routing opportunities were used to identify potential optional routing segments for the project. The
impact of these segments on the identified areas of routing constraints was then analyzed to identify
potential routes with the least possible adverse impacts to the environment and human activities.

TABLE 21. ROUTING OPPORTUNITIES AND CONSTRAINTS

Opportunities and Constraints

Routing Opportunities

Existing Linear Facilities
- Existing Transmission Line Corridors (69 kV and above)

» Designated Federal Corridors
» Railroads (Active and Abandoned)

» Federal interstate Highway ROWs

» Pipeline ROWs
• Undivided Highways
» County Roads

» Other Existing Utility ROWs

» Section 368 Energy Corridors
Township, Section, and Range/ Property Boundaries

Routing Constraints

Federal and State Special Use Lands
» National Parks/ Monuments/ Recreation Areas / Landmarks
» State Parks / Recreation Areas

Wilderness Areas / Wilderness Study Areas
» Indian Lands (BIA)
» Military Reservation / Installation (including the Fort Huachuca Electronics Testing Area)
» Federal / State Wildlife Refuges

BLM Designated Lands
• ACECS

» BLM Visual Resource Management (VRM) Class I Areas

Cultural and Historic Resources
» Cultural and Historical Resources

» National Historic Districts / National Register Sites
» Historic and Scenic Trails

Privately Owned Protected Lands
» Nature Conservancy Preserves (distinguish between areas of interest and owned/managed properties)
» Private Lands Managed by Other Private Management Groups

Land Use/Land Cover
» Municipal Areas (towns / cities)

• County Parks / Recreational Areas
- Airports and Aviation Flight Paths

| Sensitive Recreation Areas
• Visually Sensitive Areas
• Existing Residential Areas

» Prime Farmlands
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TABLE 21. ROUTING OPPORTUNITIES AND CONSTRAINTS

Opportunities and Constraints

Waterfowl Nesting or Rearing Areas, including Playas

Pre-1955 Carbonate Mining Claims

Environmentally Sensitive Areas
• State Scientific/ Natural Areas

Designated Unique Habitats
• Threatened and Endangered Species Critical Habitat

o Wetlands and Waters of the United States

2.1.5 Data Collection for the Routing Study

I
I

Development of a comprehensive database was a key component of the project routing study because
the database made it possible to efficiently identify, measure, label, and track the segments under
consideration. The data obtained were primarily in electronic format and were obtained from various
Federal, State, and local agencies as well as commercial and other sources. The Environmental Systems
Research Institute (ESRI) Arclnfo"" GIS platform was used to manage the electronic data and analyze the
various routing options under evaluation. The database developed for the project included a broad
range of physical, ecological, cultural, and land use data from a number of sources.

A summary of the various sources and data collected is provided below.

A er ia l  P hotography

Two sources of aerial photography were used extensively during the routing study:

National Agricultural Imagery Program (NAIP) color imagery for New Mexico and Arizona, 2009, and

Google Earth"' imagery accessed between May 2011 and December 2011.

Aerial imagery from these sources was used to identify and evaluate various resources within the study
area. The NAIP imagery was also used in the production of map books and other visual displays
employed during the public engagement process. The aerial photography was used to verify the location
of various existing facilities, especially existing transmission lines, roads, and railroads.

Maps

A number of electronic and hardcopy maps were obtained for the routing study, including electronic
U.S. Geological Survey (uses) 7 % -minute topographic quadrangle maps, transmission line information,
maps of historic railroads, private ownership maps, and other mapped resources. A series of land
development and zoning maps were obtained from county and city sources as well as Federal Aviation
Administration (FAA) maps depicting the locations of airports and commercial and DoD flight paths.
These maps showed the location of special use areas, zoning, and other land use categories. The FAA
maps were used to evaluate the location of both commercial and DoD flight paths that could be
impacted by the project. These maps were used throughout the overall data development process.
Aviation flight paths were evaluated to determine if they would result in a significant constraint to any
of the identified candidate corridors. While there are numerous commercial and military training routes
in the general study area, all flight paths and training routes have a minimum elevation of 1,500 feet
above ground level. This elevation is well above the transmission line structure height and, therefore,
did not represent a constraint to the routing process. In addition to aviation flight paths, airports were
also considered as a potential constraint and were mapped throughout the study area.
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i

l
GIS Data Sources

li

An extensive electronic database was developed using the ESRI Arclnfo'"' GIS platform. Electronic data
were obtained from a number of sources including the BLM, commercial sources, USGS, and various
State and county agencies. A list of data obtained and their sources is presented in table 22, Data
Sources for Routing Opportunities, and table 2-3, Data Sources for Routing Constraints. The GIS
database was the primary mapping and analysis tool used during the routing study. The GIS database
was used to create overlays of various data layers, such as existing linear facilities with surface
ownership and other resource-based data. The GIS database was used extensively to generate a series
of maps depicting the various routing opportunities and constraints, and to conduct analyses of
potential impacts associated with various route options. The GIS database was also effectively used at
series of public open house meetings that were held to obtain input from local stakeholders. At the
open house meetings, an interactive GIS station was used to demonstrate the study's overall routing
process graphically, resulting in a clearer understanding of the overall process and its relevance to areas
of local stakeholder concern.

Data Source and Needs

TABLE 2-2. DATA SOURCES FOR ROUTING OPPORTUNITIES

Opportunities

Existing Transmission Lines (69 kV and

above)

Source: Platts data set

Refine transmission line database

Source: Designated Federal energy corridors

Source: USGS and ESRI data

Source: USGS and ESRI data

Designated Federal Corridors

Railroads (active and abandoned)

Federal Interstate Highway ROWs

Source: Platts data set

Source: USGS and ESRI data

Pipeline ROWs

Undivided Highways

Existing Canals

Other Existing Utility ROWs

Source: National Hydrography Dataset data

Source: Lower-voltage distribution line coverages for mapping and analysis

Source: USGS dataTownship Section and Range / Property
Boundaries

TABLE 23. DATA SOURCES FOR ROUTING CONSTRAINTS

Constraints Data Source

National Parks/ Monuments / Recreation
Areas / Landmarks

Source: BLM, National Park Service (NPS), Arizona and New Mexico
State Park data, U.S. Department of Interior (Doi) NPS Federally

designated Wild and Scenic Rivers data Federal Highway

Administration Scenic Roads data

National Atlas State s ites

Source: BLM and National Atlas

Source: BLM

State Parks / Recreation Areas

Wilderness Areas / Wilderness Study Areas

ACECs

Indian Lands

Cultural and Historical Resources (limited for
opportunity and constraints analysis)

Source: National Atlas

Source: Cultural sources generally include BLM (historic trails and sites)
and NPS (National Register of Historic Places [NRHP]);

Arizona and New Mexico State inventories
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Data Source

TABLE 23. DATA SOURCES FOR ROUTING CONSTRAINTS

Constraints

Source: Nature Conservancy data, and Natural Resources Conservation

Service (NRCS) data for conservation easements
Nature Conservancy Preserves (distinguish

between areas of interest and

owned/managed properties)

State Scientific / Natural Areas

Military Reservation / Installation (inc lude

Fort Huachuca Electronics Testing Area)

Prime Farmlands

Agricultural Areas (centerpivot irrigation

systems)

Federal / State wildlife Refuges

Source: Arizona or New Mexico separately designated scientific or

natural areas,

Source: Onsite meetings and phone calls with key Installation

employees; installation maps

Source NRCS locations and acres of prime farmland and unique soils

(will need hydric soils later); NRCS

Source: Research needed - U.S. Department of Agriculture (USDA),

possibly Arizona or New Mexico, and USGS National Land Cover Dataset

Source: U.S. Fish and Wildlife Service (USFWS), Arizona Game and Fish

Department (AZGFD), and New Mexico Department of Game and Fish
(NMDGF) data, Arizona and New Mexico State Natural Heritage

Programs; USFWS

Source: BLM and USFWS

Source: Covered in above categories

Source: Covered in above categories

Threatened and Endangered Species Critical

Habitat

Waterfowl Nesting or Rearing Areas

Designated Unique Habitats

County Parks/ Recreational Areas Source: County and city land use plans and comprehensive plans for

designated parks and recreational areas near the transmission corridor

Municipal Areas (towns / c ities) Source: County and city land use plans and comprehensive plans for

boundaries; individual municipalities

Source: Land ownership database, BLM surface ownershipFederal, State, and AgencyOwned Land (not

otherwise protected)

Scenic Areas (including scenic travel routes)

Airports and Aviation Flight Paths

Source: BLM county and city land use plans and comprehensive plans

for scenic areas

Source: FAA for FAAregistered airports and some nonregistered

airports; ESRI and FAA

Source: Federal Communications Commission

Source: Covered above in NPS data research

Source: State geological surveys; USGS and State Geological Surveys

Source: Arizona and New Mexico State inventories NPS NRHP

VORTAC Tower Sites

National Wild and Scenic Rivers

Geologically Unstable or Highly Erosive Areas

National Historic Districts/ National Register

Sites

Source: VRM data from BLMVisually Sensitive Areas (including VRM I

classifications)

Historic and Scenic Trails
i

l

l

l

Source: County and city land use plans and comprehensive plans for

historic and scenic trail data, BLM and local municipalities

Counties and nongovernmental organizations (NGOs); BLM surface

ownership

EDR report information, USFWS National Wetlands Inventory

Lands under the Management of Private

Organizations

Wetlands and Waters of the United States

Sensitive Recreation areas Source: City land use plans and comprehensive plans for sensitive
recreation areas; BLM, USFS, and local municipalities

Source: Federal Emergency Management Agency

Source: USGS

100Year  Floodplain

Existing Residential Areas
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I

I Field Inspections

Members of the routing team conducted ground-level field inspections within the study area where
accessible from public roads to ground truth and confirm electronic data used in the GlS database.

2.2 Development of Potential Routes
2.2.1 Identification of Route Options
The identification of potential route options for the project's New Build Section was based on
opportunities to parallel existing linear facilities and avoid constrained areas to the maximum extent
possible (see figure 21). For the New Build Section, the route option identification process focused on
following a wide range of existing linear facilities, including transmission and distribution lines,
highways, including 1-10 and other roads, railroads, pipelines, and existing Energy Policy Act Section 368
Federal energy corridors on BLM lands. One of the advantages of following existing linear features is
that they either provide access to the line route or include existing access roads. Use of the existing
roads for project access greatly reduces new disturbance and overall project impacts.

The BLM is a multiuse agency that encourages energy development within existing utility corridors. The
project is committed to using Section 368 energy corridors to minimize the use of new ROW. Section

368 of the Energy Policy Act requires the U.S. Department of the Interior (DOI), in conjunction with the
U.S. Department of Agriculture (USDA), U.S. Department of Energy (DOE), U.S. Department of
Commerce, and DoD, to designate pipeline and electric transmission corridors for the 11 contiguous
western states and establish procedures to expedite the review of projects that would be located within
established energy corridors. In response to Section 368, the BLM and DOE prepared the West-wide
Energy Corridor Programmatic Environmental Impact Statement (WWEC PEIS) with multiple cooperating
agencies. The WWEC PEIS serves as an amendment to existing management plans and established
multiple energy corridors on public lands that are compatible with local BLM land use plans. The Final
WWEC PEIS, issued in November 2008, can be downloaded at
http://corridoreis.anl.gov/documents/fpeis/index.cfm. The project route makes use of select segments
of the available Section 368 energy corridors

In addition, the project team noted the location of Western Renewable Energy Zones (WREZs) in
developing the project (see figure 2-2 for the location of the project in proximity to local WREZs). The
Western Governors' Association and DOE released a joint WREZ Phase 1 report on June 15, 2009, that is
an initial step to identifying areas in the Western interconnection that have both the potential for large-
scale development of renewable resources and low environmental impacts. The project team also
reviewed the results of the Arizona Renewable Resource and Transmission Identification Subcommittee,
a stakeholder-informed process to identify renewable energy resource areas in Arizona and support the
identification of transmission corridors required to serve those resource areas.

lFor the Upgrade Section, the route identification process evaluated two options: 1) upgrading the
existing SWTC line, and 2) upgrading the existing Western line (see figure 2-3). These were the only two
existing lines available to be upgraded to a capacity that would meet project objectives and, therefore,
the only two lines considered for the Upgrade portion of the line.

The first step in the identification of route options was mapping existing linear facilities within the study
area. In the case of the New Build Section, an analysis of all linear facilities was conducted to identify
and eliminate those initial route segments that did not conform to the overall objectives of the project.
These included route segments that were duplications of other options that had better overall routing
potential as well as other segments that were unusable due to their alignment/direction. Once the initial
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identification and screening of potential route options had been completed, the remaining route
segments were then evaluated through the screening and alternatives analysis process described below.

An initial mapping and analysis of constraints was conducted within the study area, the results of which
are presented in figures 2-4 and 25 for the New Build Section and Upgrade Section, respectively. By
overlaying the areas of routing opportunity with the constraints, a series of viable routing opportunities
were developed (see figures 2-6 and 2-7 for the New Build Section and Upgrade Section, respectively).
The viable route segments represent the routing options that do not cross exclusionary constraint areas
and that meet the project's overall needs to interconnect the various end points in a logical and efficient
manner. The viable routing opportunities were used as the basis of analysis for subsequent phases of
the routing study and were presented at the public open house and agency workshop meeting as
described below.

2.2.2 Public Informational Meetings and Agency Workshops
Public engagement was an integral part of the study's overall routing process. It allowed the project
team to understand initial concerns from a wide range of project stakeholders so these concerns could
be integrated into the study's routing process from the outset. The overall goal of the public
engagement process was to involve interested stakeholders and the general public in a transparent and
credible process to 1) learn about the project and the project team's approach to siring transmission
lines; 2) provide feedback on potential routing options; and 3) understand the different opportunities
for continued participation throughout project development process, including participation in the
comment periods provided as part of the National Environmental Policy Act (NEPA) review.

i
Public Process Tools

Project Phone Line and Email Address

The project team established a project phone line (1-888-752-2822) and email address
(connect@southlinetransmissionproject.com) to enable members of the public to provide comments
and ask questions about the project. The project team has tracked all incoming questions and
comments, and responded to inquiries. All communications are logged in the stakeholder contact
database so that the project team can review and consider the feedback during project development.

Stakeholder Contact and Communications Database

The project team established a database that currently includes more than 800 stakeholder names,
organizations, and contact information, as well as outreach and correspondence with all stakeholders.
Hosted online, the information included in the contact database is readily available to all project team
members. The information in the database will be used to send periodic enewsletters to project
stakeholder; these contacts were also provided to BLM and Western for outreach purposes associated
with the NEPA process.

Project Website

The project team launched a bilingual (English and Spanish) project website in the summer of 2011 to
store information about the project, including maps, frequently asked questions (FAQs), timelines, and
information about how the public can participate in project development. The website will continue to
be expanded throughout project development and will serve as an archive of presentations, handouts,
maps, and any additional information shared with the public. The project website is
www.southlinetransmissionproject.com.
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Project Informational Materials

To enable stakeholder to understand the project and provide informed feedback about the project and
potential route options, the project team developed informational materials including a project fact
sheet, FAQs, and project maps (highlevel and detailed versions). These materials were provided at in-
person meetings and subsequently made available on the project website.

Publ ic Engagement Meetings

From June through December 2011, the project team worked with project stakeholders to iteratively
refine the project study area and the selection of possible and optional routes submitted to the BLM and
Western for the environmental review process.

In July and August, the project team contacted and met with numerous stakeholders representing local,
county, and State governments, tribes, chambers of commerce, non-governmental organizations
(NGOs), local landowners, military, energy interests, farm and ranch interests, and local, State, and
Federal agencies to receive feedback on the overall routing approach and specific environmental,
cultural, and other land uses that might impact the selection of potential routes.

In August and September, the project team compiled the information received from stakeholders (both
general and site-specific data) and developed a number of potential route corridors. These broad swaths
included all potentially viable options. These corridors were presented at a round of public information
meetings, and stakeholders had an opportunity to provide feedback directly onto high-resolution maps
regarding potential land use conflicts.

In October, November, and December, the project team received additional feedback from
stakeholders, including feedback received from a public informational meeting in Benson, Arizona, and
simultaneously winnowed the potential route corridors into a select group of potential and alternative
routes for the BLM and Western to use in the environmental review process. This final set of potential
and alternative routes reflects a significant amount of feedback from stakeholders, including
information about military and flight operations, visual impacts, feasibility of crossing certain sections of
land, potential impacts to sensitive species and habitats, and potential impacts to cultural resources.
Some of the specific information obtained from stakeholders includes:

Public input asking for power lines to follow major roads, however, there is a high visual impact for
lines built in close proximity to highways because of their visibility to the public;

Public desire to isolate lines from homes and important visual resources;

Providing opportunities to interconnect future renewable energy projects is good for the local
economy,

BLM concern that a route going south out of Afton toward NM 9, heading west, and then extending
north again to the 1-10 corridor would create miles of additional transmission lines;

•

•

The project should avoid Wilderness Study Areas;

The Florida Mountains are visually sensitive and a portion has been designated as a BLM Visual
Resource Management (VRM) Class I area;

Landowner concerns about obstructed views in general;

Pre1955 claims in this area that could prohibit the BLM from issuing a ROW unless claimant
concurrence is obtained;

High likelihood for cultural sites around playas;
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2. ALTERNATIVES DEVELOPMENT

•

High potential for sand hill cranes around Willcox Playa;

DoD interest in routes near the Willcox Playa,

potential impacts from electronic interference with the Buffalo Soldier Electronic Testing Range;

Avoidance of the Dos Cabezas Wilderness Area and BLM ACEC;

Tumamoc Hill is a culturally, environmentally, and historically important site, and

• The new resource management plan for the Ironwood Forest National Monument (IFNM) may
prohibit upgrading the existing SWTC line.

A summary of the stakeholder interviews, stakeholder outreach meetings, public information meetings,

routing workshops, and agency webinars held as part of the routing study is presented in appendix A to
this report.

2.2.3 Routing Refinement
Screening of the route options and selection of the proposed route was conducted in an iterative
manner using the routing constraint criteria and the electronic database to identify those route options
that best met the objectives of the project. Following the initial screening of the potential route options,

an analysis was conducted by overlaying the various environmental and land use constraints with the
potential route segments. Those route options that crossed or were in close proximity to exclusionary
criteria, such as wilderness study areas, VRM Class I areas, and National and State parks, were
eliminated from further consideration. During this timeframe, the project team contacted and met with
numerous stakeholders representing local, county, and State governments, tribes, chambers of
commerce, non-governmental organizations, local landowners, military, energy interests, farm and
ranch interests, and local, State, and Federal agencies, to receive feedback on the overall routing
approach and specific environmental, cultural, and other land uses that might impact the selection of
potential routes.

Additional data refinement was then conducted for areas crossed by the remaining route options. The
next step in the route options evaluation was to prepare a set of viable route options that served the
objectives of the project based on their avoidance of exclusionary and high-sensitivity constraint areas,
and the ability to support logical route development. These viable route options were then presented to
members of the public and other stakeholders at a series of five open house meetings held in
September 2011 and at a public meeting in Benson, Arizona, in November 2011 (see section 2.2.2.2,
Public Engagement Meetings, for further details on the meetings). Using the results of these meetings
and resourcespecific comments from a series of routing study workshop teleconferences held with
Western and the Las Cruces and Safford BLM field offices in November 2011, the viable route options
were further assessed and a refined set of route alternatives was developed, focusing on corridors of a
defined width linking the end points of the study area. The corridors for the New Build Section were
given a width of 2 miles, or 1 mile on either side of a centerline/existing linear facility in most cases. The
corridor width was reduced to a total of 1,000 feet in areas near residential and commercial
developments, such as areas around Deming, Lords burg, Willcox, and Columbus. The corridors for the
Upgrade Section consisted of a total width of 500 feet, or 250 feet on either side of the existing
transmission lines. A workshop was held by the project routing team to review the results of the routing
study to that point and to define the proposed and alternative routes based on all available data.

Naming  Co nve nt io ns

The project team then developed naming conventions for the retained options. As noted above, at the
highest level, the entire project is referred to as the South line Transmission Project. The project is
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broken down into two sections: the Upgrade Section and the New Build Section. For both sections, the
project team identified some viable alternatives. The main alternative to the New Build is the Alternative
Southern Route. Smaller variations on the Upgrade, the New Build, and the Alternative Southern Route
are labeled as Alternative Route Segments AH. An individual segment of a route is referred to as a
"segment," with a unique identification number and letter combination (e.g., Segment B7)

Summary of Viable Route Options

Figures 2-8 and 29 present the individual viable route segments that were evaluated. A summary of the
viable route segment refinement process, including the length and reasons all viable segments were
retained or eliminated, is presented in table 2-4.

TABLE 24. SUMMARY OF VlABLE ROUTE OPTIONS

County
Distance
(Miles)Segment Segment Status (Retainedor Eliminated)

New Build Section Segments

Dona Ana6.1A1 Retained - Alternative Southern Route. Follows open land. Avoids existing
telecommunications tower passed by A9 and A10 as well as ranching
operations at A11.

Dona Ana5.2AS Retained - Proposed Route. Essential component. Provides interconnect to
existing 345-kV line. Follows existing 345kV line.

Dona Ana4.6AS Retained - Alternative Southern Route. Follows road instead of open land for
reduced new ground disturbance.

Eliminated. Follows open land.Dona Ana

Dona Ana

A S

AS

6.5

2.8 Retained - Alternative Southern Route. Follows county road. A5and A8
together reduce land disturbance by offering a shorter total line length than
the alternative segments that extend from Afton to NM 9.

Eliminated. Follows open land. Additional line length and ground disturbance.Dona Ana

Dona Ana

A6

A 7

5.0

5.1 Retained - Alternative Route Segment A.-Follows open land and rural road.
Additional line length and ground disturbance.

Dona Ana11.3A8 Retained - Alternative Southern Route. Follows open land. A5and A8
together reduce land disturbance by offering a shorter total line length than
the alternative segments that extend from Afton to NM 9.

Dona AnaA S 3.0

Dona Ana4.0A10

Eliminated. Follows rural road and passes near existing telecommunications
tower.

Eliminated. Follows open land and passes near existing telecommunications
tower.

Eliminated. Follows open land and passes near existing ranching operation.

Eliminated. Follows open land.

Dona Ana

Dona Ana

Dona Ana

A11

A12

A13

1.7

17.0

4.8 Alternative Route Segment A. Follows rural road. Additional line length and
ground disturbance.

Dona Ana19.5A14 Eliminated. Follows county road and open land, and passes near visually
sensitive areas including the Aden Lava Flow Wilderness Study Area and
Kilbourne Hole a geologic formation south of Afton.

LunaB1 20.4 Retained . Proposed Route Cross Country. Passes through areas ident ified as

having solar potent ial according to the WREZ map.

LunaB2 21.5 Eliminated. Follows existing 69kV line. Passes close to Florida Mountains
Wilderness Study Area. Significant visual impact concerns. See note 2
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TABLE 2-4. SUMMARY OF VIABLE ROUTE OPTIONS

Distance

(Miles) County Segment Status (Retained or Eliminated)

Eliminated. Follows NM 11. See note 2Luna

Luna

Segment

BE

B4

12.4

19.2 Eliminated. Follows rural roads and cross country. Would backtrack and add
line length.

l

Eliminated. Follows rural roads and open land. See note 2.

Eliminated. Follows rural roads and open land. See note 2.

Eliminated. Follows rural roads, existing 69kV line, and open land. See note 2.

Eliminated. Follows Route 11. Passes near a number of residences. See note 2.

Eliminated. Follows rural roads. See note 2.

Eliminated. Follows rural roads. Passes by some residences. See note 2.

Eliminated. Follows rural roads. See note 2.

Luna

Luna

Luna

Luna

Luna

Luna

Luna

Luna

BE

B6

B7

B8

B9

B10

B11

B12

10.4

4.6

8.6

15.0

9.5

11.6

14.8

8.1 Retained - Proposed Route. Follows property lines. Passes through areas

identified as having solar potential according to the WREZ map.

Grant19.1C I

C2

CO

C4

12.0

4.6

3.5

Grant

Hidalgo

Hidalgo

Eliminated. Follows State Road 146. Backtracks compared to proposed
segment.

Retained - Alternative Southern Route. Follows abandoned rail route.

Eliminated. Follows existing railroad and State road See note 1.

Eliminated. Follows existing railroad. See note 1. Requires backtracking to use.
Adds line length.

Eliminated. Follows existing 69kV transmission line. See note 1.Hidalgo

Grant

C5

C6

10.0

1.3

C7 2.9 Hidalgo

Retained - Alternative Southern Route. Essential connection from South route
up to N 24 and Hidalgo substation. Follows existing 115kV transmission line.

Eliminated. Follows Muir Road. Passes near centerpivot irrigation. Redundant
segment to proposed.

13.2C8 Hidalgo Retained - Alternative Route Segment D. Follows county road using C8, C 17,
N30 and N82 combination. Does not allow interconnection at Hidalgo
substation.

Eliminated. Follows existing 69kV transmission line. See note 1.

Eliminated. Follows Existing 69kV transmission Line. See note 1.

C9

C10

C11

4.5

5.7

1.5

Grant

Hidalgo

Hidalgo Eliminated. Follows existing railroad, 69kV transmission line, and State road.
See note 1.

Grant

Grant

C12

C13

2.2

7.9

Eliminated. Follows existing railroad. See note 1.

Eliminated. Follows existing railroad and backtracks compared to proposed
segment.

Eliminated. Follows existing 69-kV transmission line. See note 1.

Eliminated. Follows rural road. See note 1.

3.1

7.3

2.1

Grant

Hidalgo

Grant

C14

C15

C16 Retained - Alternative Southern Route. Follows old rail route. Connector not
needed for proposed route.

1.7C 17 Grant Retained - Alternative Route Segment D. Follows abandoned rail line. Using
C8 C17, N30 and N82 combination does not allow interconnection at Hidalgo
substation.
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TABLE 24. SUMMARY OF VIABLE ROUTE OPTIONS

County

Distance

(Miles) SegmentStatus(Retainedor Eliminated)

Retained - Alternative Southern Route. Follows existing 115kV line.

Retained - Alternative Southern Route. Follows existing 115kV line.

Eliminated. Follows county road. Redundant to proposed.

Eliminated. Follows existing 69kV transmission line. Segment not needed.

Eliminated. Follows existing pipeline.

Grant

Luna

Hidalgo

Hidalgo

Hidalgo

Grant

Segment

C18

C 19

C20

C21

C22

C23

3.1

3.0

3.1

1.0

9.7

5.9 Eliminated. Follows existing 69kV transmission line. Backtracks compared to
proposed segment.

Grant7.7C24| Eliminated. Follows existing 69kV transmission line. Not needed once 110
segments were eliminated.

Retained - Alternative Southern Route. Follows rural road.

Eliminated. Follows county road. See note 1.

Eliminated. Follows county road east and north of Cotton City. See note 1.

Eliminated. Follows open land. See note 1.

5.8

4.0

18.5

3.5

5.5

C25

D1

D2

DO

D4

Grant

Hidalgo

Hidalgo

Hidalgo

Hidalgo Eliminated. Follows NM 9 and NM 338. Passes by some residential areas near
Animas. Northern part of segment follows natural gas pipeline. See note 1.

11.6D5 Hidalgo Eliminated. Follows open land and some rural roads. Passes west of Cotton
City. See note 1.

4.1DO Hidalgo Eliminated. Follows State Roads 145 and 338. Passes north and west of Cotton
City. See note 1.

3.3

3.9

5.9

D7

DB

D9

Hidalgo

Hidalgo

Hidalgo

Eliminated. Follows existing 69kV transmission line. See note 1.

Eliminated. Follows existing 69kV transmission line. See note 1.

Eliminated. Follows existing 69kV transmission line and county road. See note
1.

Eliminated. Follows Route 338. See note 1.D10

D11

5.1

7.0

Hidalgo

Hidalgo Eliminated. Follows existing 69kV transmission line a portion of the way and
open land for the remainder. See note 1.

Eliminated. Follows existing 69kV transmission line. See note 1.

Eliminated. Follows rural road. See note 1.

Eliminated. Follows existing 69kV transmission line. See note 1.

Eliminated. Follows rural roads. See note 1.

D12

D13

D14

D15

E1

Hidalgo

Hidalgo

Hidalgo

Hidalgo

Cochise

2.1

3.0

1.0

4.4

5.6 Retained - Proposed Route. Follows 230kV transmission line. Avoids
downtown Willcox and reduces visual impacts.

CochiseE2 16.8 Retained. Proposed Route. Follows existing 230kV transmission line. Avoids
downtown Willcox and reduces visual impacts.

Cochise10.3ET Retained - Alternative Route Segment G. Follows existing pipeline followed by
an existing 345-kV transmission line. Avoids downtown Willcox and reduces
visual impacts. Alternative route west of Willcox increases line length over the
proposed route.
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TABLE 24. SUMMARY OF VIABLE ROUTE OPTIONS

Segment Status(Retained or Eliminated)County

Distance

(Miles)

Cochise

Segment

ET 3.9 Retained - Alternative Route Segment G. Follows 345kV transmission line
and rural roads. Avoids downtown Willcox and reduces visual impacts.
Alternative route west of Willcox increases line length over the proposed
route.

Cochise4.3ES Retained - Alternative Route Segment G. Follows rural road and open land.
Avoids downtown Willcox and reduces visual impacts. Alternative route west
of Willcox increases line length over the proposed route.

Cochise5.3ET Retained ._ Alternative Route Segment G. Crosses open land. Avoids
downtown Willcox and reduces visual impacts. Alternative route west of
Willcox increases line length over the proposed route.

10.2E7 Cochise Retained - Alternative Route Segment G. Follows existing 69kV transmission
line. Avoids downtown Willcox and reduces visual impacts. Alternative route
west of Willcox increases line length over the proposed route.

1.2 CochiseET Eliminated. Follows county road. Closer to downtown Willcox than proposed
or alternate route around Willcox which could result in greater visual
impacts.

CochiseET 1.5 Eliminated. Follows county road. Closer to downtown Willcox than proposed
or alternate route around Willcox, which could result in greater visual
impacts.

Cochise0.5E 10 Eliminated. Follows existing 69-kV transmission line. Closer to downtown
Willcox than proposed or alternate route around Willcox, which could result in
greater visual impacts.

E 11 Cochise3.0 Eliminated. Follows existing 69-kV transmission line. Goes through downtown
Willcox. Increased visual impacts. Closer to downtown Willcox than proposed
or alternate route around Willcox, which could result in greater visual
impacts.

Eliminated. Follows existing 69kV transmission line. Near golf course, airport.

Eliminated. Follows 110. Increased visual impacts along highway.

2.4

4.8

8.0

Cochise

Cochise

Cochise

E12

E 13

E 14 Fliminated. Follows 69kV transmission line. Closer to downtown Willcox than
proposed or alternate route around Willcox, which could result in greater
visual impacts.

Eliminated. Follows existing natural gas pipeline.6.4

1.2

Cochise

Cochise

E 15

E 15 Eliminated. Follows existing natural gas pipeline. Goes through downtown
Willcox. Increased visual impacts.

Cochise2.2E 16 Eliminated. Follows county road. Closer to downtown Willcox than proposed
or alternate route around Willcox, which could result in greater visual
impacts.

Cochise2.0E17 Eliminated. Follows county road. Closer to downtown Willcox than proposed
or alternate route around Willcox which could result in greater visual
impacts.

Eliminated. Follows county road. Near golf course and airport.6.4

2.9

E 18

E 19

Cochise

Cochise Eliminated. Follows rural road. Closer to downtown Willcox than proposed or
alternate route around Willcox, which could result in greater visual impacts.

I
I
I
I
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2. ALTERNATIVES DEVELOPMENT

TABLE 24. SUMMARY OF VIABLE ROUTE OPTIONS

County Segment Status (Retainedor Eliminated)
Distance
(Miles)Segment

E21 Cochise0.6 Eliminated. Follows existing 69kV transmission line. Near golf course and
airport.

8.4E22 Cochise Eliminated. Follows 110. Goes through downtown Willcox. Increased visual
impacts.

N1 19.2 Dona Ana Retained - Proposed Route. Follows existing 345kV line Section 368 energy
corridor, and existing gas pipeline. Passes just south of and avoids Aden Hills
OHV Area.

NO 14.1 Dona Ana Eliminated in favor of NO, which follows existing 345kV line instead of 110.
Follows pipeline and short Section 368 segments.

NO Luna10.3 Eliminated in favor of following existing 345kV line. Follows 110. Follows
open land. Segment not needed. Fxtended length of line without benefit.
Originally identified to provide access to Mason Draw Solar Energy Zone (SEZ),
which has subsequently been removed for BLM SEZ ElS.

N4 Dona Ana12.8 Retained - Proposed Route. Follows existing 345kV line and existing gas
pipeline.

Retained - Proposed Route follows existing pipeline.Luna

Luna

2.5

10.4

N5

NO Retained - Proposed Route. Follows existing 345kV line and existing gas
pipeline.

NO 6.1 Luna Eliminated. Follows along 110 and railroad in area of visual impact concern
due to proximity of 110 and residences.

NG 14.9 Luna Eliminated. Follows natural gas pipeline. Connected to Hz, which was
eliminated in favor of N4 which follows existing 345kV line instead of 110.
Follows pipeline and short Section 368 segments.

12.2 LunaNO

l
Retained - Proposed Route. Follows existing 345kV transmission line east and
north of Deming.

N 10 1.2 Luna Retained - Proposed Route. Follows 345kV transmission line north of
Deming. Reduces visual impacts.

11.0N 11 Luna Retained - Proposed Route. Follows existing 345kV transmission line north of
Deming. Reduces visual impacts.

Luna2.9N12 Eliminated. Follows 110. Eliminated for concern about visual impacts in a
highly trafficked area.

12.1

4.6

3.6

Luna

Luna

Luna

N 13

N 14

N 15

N16 5.0 Luna

Eliminated. Follows existing pipeline and passes by some residences.

Eliminated. Follows existing pipeline and passes by a number of residences.

Eliminated. Follows county road. Not needed as an interconnecting north
south segment.

Eliminated. Follows natural gas pipeline. Not needed once 110 segments were
eliminated.

17.8 GrantN 17 Retained - Proposed Route. Follows 345kV transmission line and natural gas
pipeline. Includes some Section 368 energy corridor. Shortest segment to
allow efficient interconnection at Hidalgo substation with proposed route.

N 18

N 19

9.0

7.0

Luna

Grant

Eliminated. Follows 1-10 in area of concern for visual impacts.

Eliminated. Follows 110 in area of concern for visual impacts.
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TABLE 24. SUMMARY OF VlABLE ROUTE OPTIONS

Distance

(Miles) Segment Status(Retained or Eliminated)County

3.3

Segment

N20 Grant Retained - Alternative Southern Route. Follows existing 115kV transmission
line. Shortest connection from South route up to N24 and Hidalgo substation.

N21 8.4 Grant Eliminated. Follows pipeline. Heads into downtown Lordsburg which would
increase visual impacts. Also would add additional length to proposed route
up to Hachita. Longer than proposed N23, N24 route.

N 22 3.9 Grant Retained - Alternative Southern Route. Follows existing 115kV transmission
line. Shortest connection from South route up to N24 and Hidalgo substation.

Grant9.6N23 Retained - Proposed Route. Follows 34SkV transmission line and natural gas
pipeline. Shortest segment to allow efficient interconnection at Hidalgo
substation with proposed route.

N24 5.4 Hidalgo Retained - Proposed Route. Follows 345 and 115kV transmission line and
natural gas pipeline. Shortest segment to allow efficient interconnection at
Hidalgo substation with proposed route.

5.0N25 Hidalgo Eliminated. Follows pipeline. Heads into downtown Lordsburg which would
increase visual impacts. Also would add additional length to proposed route
up to Hachita. Longer than proposed N23 N24 route.

Eliminated. Follows 110 in area of concern for visual impacts.6.7

6.2

N26

N27

Hidalgo

Hidalgo Eliminated. Follows existing 69kV transmission line. Not needed once 110
segments were eliminated.

N28 4.5 Hidalgo

\

Retained - Proposed Route. Follows 345 and 115kV transmission line and
natural gas pipeline. Follows some open land north of Lordsburg. Avoids visual
impacts in Lordsburg.

Eliminated. Cross country segment. Not needed.N29

N 30

4.3

6.7

Hidalgo

Hidalgo Retained - Alternative Route Segment D. Follows segments of Section 368
energy corridor. Provides alternative route south of Lordsburg for
interconnection of the southern alternative route. Using ca C17 N30, and
N82 combination does not allow interconnection at Hidalgo substation.

Retained - Proposed Route. Follows existing natural gas pipeline.

Retained - Proposed Route. Follows existing natural gas pipeline.

N 31

N 32

N33

9.8

21.9

10.7

Hidalgo

Cochise

Hidalgo Retained - Alternative Route Segment E. Does not follow existing linear
feature.

Eliminated - North. Connector not needed for proposed.N34

N 35

Hidalgo

Cochise

1.6

16.3 Retained - Alternative Route Segment E. Does not follow existing linear
feature.

4.1

7.7

13.6

N 36

N 37

N 38

Hidalgo

Hidalgo

Cochise

Eliminated. Follows 110 through area of concern for visual impacts.

Eliminated. Follows 110 through area of concern for visual impacts.

Eliminated. Follows 110 through area of concern for visual impacts and
residential development.

Fliminated. Follows 110 through area of concern for visual impacts.Cochise

Cochise

N 39

N40

5.0

5.0 Eliminated. Follows 110 through area of concern for visual impacts and
residential development.
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TABLE 24. SUMMARY OF VlABLE ROUTE OPTIONS
i
I

Segment Status (Retained or Eliminated)County

Distance
(Miles)

13.2 Cochise

Segment

N41 Eliminated. Follows existing pipeline. Passes by Dos Cabezas Wilderness Area

and ACEC (VRM Class I).

Retained - Proposed Route. Follows natural gas pipeline.Cochise

Cochise

N42

N43

8.3

5.8 Retained - Alternative Route Segment F. Follows existing 69kV transmission
line, railroad and 110. Alternative around the north of Bowie.

3.8 CochiseN 44 Retained - Alternative Route Segment F. Follows existing 69kV transmission
line. Alternative around the north of Bowie.

3.6 CochiseN 45 Eliminated. Goes through Bowie near residences and areas with potential for
visual impacts. Closer to town than proposed.

Cochise2.6N46 Retained .. Alternative Route Segment F. Follows 110. North segment extends

south of Bowie, but c loser than proposed.

CochiseN47 16.2 Eliminated. Follows natural gas pipeline. Closer to Dos Cabezas ACEC (VRM

Class I) than proposed.

Retained - Proposed Route. Follows natural gas pipeline.Cochise

Cochise

15.0

14.7

N 48

N49 Retained - Alternative Route Segment F. Follows railroad, 69kV transmission
line, and 110. Area with potential for visual impacts.

Alternative. Follows 110. Area of visual concern.

Retained as alternative. Follows 110 area of visual concern.

Cochise

Cochise

Dona Ana

1.2

1.9

5.9

N 50

N 51

N52 Eliminated. Follows open land. Segment not needed. Extended length of line
without benefit. Originally identified to provide access to Mason Draw SEZ,
which has subsequently been removed for BLM SEZ Els.

LunaN53 23.6 Eliminated in favor of N6 which is shorter and follows existing 345kV line and
natural gas pipeline instead of open land and 115kV line. Follows rural roads.

6.4N54 Luna Eliminated due to residential and commercial development. Closer to the
center of Deming than proposed.

Luna5.8N55 Eliminated. Follows 110 through Deming. Concern for locating in close
proximity to residences and commercial areas as well as visual impact
concerns.

2.4 LunaN56 Eliminated. Follows 110 and through areas of visual impact concern.
Segments through Deming were eliminated.

Luna2.2N57

i
I
I
I
I
I
i

Eliminated. Follows existing railroad. Segment not needed because other
interconnecting segments that cross through Deming were eliminated.

Eliminated Not needed to connect N9 and n 10.| N58

N 59

1.5

5.2

Luna

Luna Eliminated. Follows existing 69kV transmission line and backtracks, adding
additional line distance.v

Eliminated. Follows existing pipeline and passes by a number of residences.Luna

Luna

N 60

N61

4.1

6.2 Eliminated. Follows existing 69kV transmission line and natural gas pipeline.
Adds unnecessary distance to the route.

v

I Luna

Luna

9.1

7.6

N 62

N63

Eliminated. Follows existing transmission line. Adds unnecessary distance.

Eliminated. Follows existing pipeline across previously undeveloped land.
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TABLE 24. SUMMARY OF VIABLE ROUTE OPTIONS

County
Distance
(Miles) Segment Status(Retainedor Eliminated)

Luna4.4

Segment

N64 Eliminated. Follows existing pipeline. Segment not needed and crosses
previously undeveloped land.

N65 2.5 Luna Eliminated. Follows existing pipeline. Not needed once 1-10 segments were
eliminated.

N66 Luna4.1 Retained - Proposed Route. Follows 345kV transmission line away from 110.
Reduces visual impacts.

N67 Grant12.4 Eliminated. Follows existing pipeline and rural road. Segment not needed and
crossed areas with minimal existing development.

I
iI
I

Eliminated. Follows 110 in area of concern for visual impacts.

Eliminated. Follows 110 in area of concern for visual impacts.

Eliminated. Follows 110 in area of concern for visual impacts.

Eliminated. Follows 110 in area of concern for visual impacts.

6.7

4.5

2.9

7.1

1.9

N68

N 69

N 70

N71

N 72

Luna

Grant

Grant

Grant

Hidalgo Retained - Proposed Route. Follows 345kV transmission Line. Avoids visual
impacts in Lordsburg.

2.6N73 Hidalgo Retained - North. Follows 345kV transmission Line. Together, N73 and N75
add significantly more line length than proposed and therefore, more ground
disturbance.

N74 3.1 Hidalgo Retained - Proposed Route. Follows open land north of Lordsburg. Avoids
visual impacts in Lordsburg.

N75 29.9 Hidalgo Eliminated. Follows existing 345kV transmission line and open land. Together,
N73 and N75 add significantly more line length than proposed and therefore
more ground disturbance.

8.4N76 Hidalgo Retained - Proposed Route. Follows open land north and west of Lordsburg.
Avoids visual impacts in Lordsburg.

N 77 6.2 Hidalgo Eliminated. Follows open land. Not needed once 110 segments were
eliminated.

1.1N78 Cochise Retained - Alternative Route Segment E. Follows 110 natural gas pipeline
through area of concern for visual impacts.

Eliminated. Follows rural road. Unneeded interconnection segment.N79

N80

Cochise

Luna

1.5

2.5 Eliminated. Follows existing pipeline. Connector south and west of Deming
not needed for proposed route.

Retained - Proposed Route. Follows natural gas pipeline south of Bowie.N81

N82

2.9

1.3

Cochise

Hidalgo Retained - Alternative Route Segment D. Follows Section 368 corridor.
Connector not needed for proposed route. Using combination of Segments
CG, C17, N30, and N82 does not allow interconnection at the Hidalgo
substation.

LunaN83 2.0 Retained - Proposed Route. Follows existing 345kV transmission line.
Essential for connecting N4 to NO.

N84 Cochise1.7 lRetained -. Alternative Route Segment F. Follows 110 south and west of
Bowie.

4.2N85 Cochise Retained - Alternative Route Segment E. Follows existing 69kV transmission
line, railroad, and 110.
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2. ALTERNATIVES DEVELOPMENT

TABLE 2-4. SUMMARY OF VIABLE ROUTE OPTIONS

Segment Status (Retained or Eliminated)County
Distance
(Miles)

Luna1.7

Segment

N86 Eliminated. Follows natural gas pipeline. Segment not needed once 110

segments were eliminated for visual impact concerns.

Eliminated. Follows 110 in area of elevated concern for visual impacts.3.1

1.7

N87

N 88

Luna

Hidalgo Eliminated. Follows Route 90. Connector to N73 and N75 not needed with
proposed route.

Dona AnaS1 1.3 Retained - Alternative Route Segment A. Follows NM 9. Additional line length
and ground disturbance.

Dona Ana12.8SO Retained - Alternative Southern Route. Follows NM 9. Segment stays south of
highway near West Potrillo Mountains Wilderness Study Area.

Luna10.3SO Retained - Alternative Southern Route. Follows open land set back from West
Potrillo Mountains Wilderness Study Area.

Retained - Alternative Southern Route Follows NM 9.

Retained - Alternative Southern Route Follows NM 9.

Luna

Luna

Luna

11.2

8.4

8.7

SO

SO

S7I
I.
:.

Retained - Alternative Southern Route Follows open land. Shorter distance
than alternative S18.

I Retained - Alternative Southern Route Follows NM 9.

Eliminated. Follows NM 9. See note 1.

Eliminated. Follows NM 9. See note 1.

Eliminated. Follows NM 9. See note 1.

Eliminated. Follows NM 9. See note 1.

20.3

2.7

3.2

8.0

10.5

12.5

Luna

Grant

Grant

Grant

Hidalgo

Luna

S8

S9

S10

S11

S12

S13 Retained -Alternative Route Segment B. Follows NM 9 near West Potrillo
Mountains Wilderness Study Area.

Retained - Alternative - Route Segment C. Follows NM 9.

Eliminated. Follows abandoned railroad. See note 1.l
Luna

Grant

Dona Ana

10.4

5.2

3.1

S18

S19

S20 Retained -Alternative Route Segment A. Follows NM 9. Additional line length
and ground disturbance.

1.4 Dona AnaS21 Retained - Alternative Route Segment A. Follows NM 9. Additional line length
and ground disturbance.

I

Dona Ana2.4S22 Retained -Alternative Route Segment A. Follows NM 9. Additional line length
and ground disturbance.

Luna10.0S23 Retained - Alternative Southern Route Follows NM 9, rural roads, and open
land. Passes south of Columbus through primarily open land.I

I

Eliminated. Follows NM 9. See note 1.Grant

Luna

1.6

2.9

S24

S25 Eliminated. Follows rural road around to the north of Columbus.
Interconnects to S25.

I
I

i
i

6.7 LunaS26 Eliminated. Follows rural roads and open land around to the north of
Columbus. Passes close to residential areas and possible private landing strips
immediately to the north.l

i

I

I

I
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2. ALTERNATIVES DEVELOPMENTI

TABLE 24. SUMMARY OF VIABLE ROUTE OPTIONS

Distance

(Miles)Segment Segment Status (Retained or Eliminated)County

Upgrade Section Segments

Cochise46.9R1 Retained - Proposed Route. Follows existing Western 115kV transmission
line.

Cochise15.5RE Proposed Route. Follows existing Western 115kV transmissionRetained -
line.

11.8 CochiseRE Retained - Proposed Route. Follows existing Western 115kV transmission
line.

SWTC Eliminated. See section 2.2.6.R4

R5

3.8

2.8

Pima

Pima Retained - Proposed Route. Follows existing Western 115kV transmission
line.

RE Pima4.3 Retained - Proposed Route. Follows existing Western 115kV transmission
line.

Pima11.7R7 Retained - Proposed Route. Follows existing Western 115kV transmission
line.

R8 Pima2.5 Retained - Proposed Route. Follows existing Western 115kV transmission
line.

2.2 PimaRE Retained - Proposed Route. Follows existing Western 115 kV transmission
line.

70.8R 10 Cochise SWTC Eliminated. See section 2.2.6. Follows existing SWTC 115kV

transmission line.

R11 15.0 Cochise Retained - Alternative Route Segment H. Follows existing SWTC 115kV

transmission line.

R12 Pima5.6 SWTC Eliminated. See section 2.2.6. Follows existing SWTC 115kV

transmission line.

R13 4.5 Plma SWTC Eliminated. See section 2.2.6. Follows existing SWTC 115kV

transmission line.

R14 Pima18.9 Retained - Proposed Route. Follows existing Western 115kV transmission
line.

Note 1 - Most route segments west of Hachita were eliminated in favor of shorter routes to the Lordsburg area. Route
segments west of Hachita would require backtracking to reach this area, thus extending the overall length of the
transmission line without any benefit as compared to the Alternative Southern Route.

Note 2 - Early in the process of defining potential routes a number of potential interconnecting segments were identified
between the 110 corridor and the NM 9 corridor in southern New Mexico. These interconnecting routes were initially
developed to provide options for changing the route from one corridor to the other in the event a significant constraint was
identified. No significant constraints were identified and, thus, the northsouth interconnecting segments between the
northern and southern routes were not required to facilitate the logical routing of the New Build Section, and these
segments were eliminated.

Th e  a l te rn a tive s  th a t we re  re ta in e d  fo r  th e  Ne w Bu i ld  Se c tio n  a n d  Up g ra d e  Se c tio n  a re  s h o wn  in
fig u r e s  2 1 0  a n d  2 1 1 ,  r e s p e c ti ve ly.  Th e  c o r r id o r s  s h o wn  r e p r e s e n t th e  r o u te s  w i th  th e  fe we s t
e n vi ro n m e n ta l ,  la n d  u s e ,  a n d  e n g in e e r in g  c o n s tra in ts  b e twe e n  th e  e n d p o in t s u b s ta tio n s .  Th e  c o r r id o rs
fo r  th e  Ne w Bu i ld  Se c tio n  a n d  A l te rn a tive  Ro u te  Se g m e n ts  A-H  h a ve  a  to ta l  w id th  o f 2  m i le s ,  o r  1  m i le  o n
e i th e r  s id e  o f a n  e x is tin g  l in e a r  fa c i l i ty.  In  a re a s  o f in c re a s e d  re s id e n tia l  d e ve lo p me n t,  s u c h  a s  a ro u n d
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2 ALTERNATIVES DEVELOPMENT

Deming, Lords burg, Willcox, and Columbus, the corridor width was reduced to a total of 1,000 feet. The
corridor width for the Upgrade Section was defined as 500 feet, with the exception of Alternative Route
Segment H around the Town of Benson and the Vail substation interconnection, which has a 2mile total
width consistent with corridor widths of other new proposed lines.

2.2.4 Corridors Considered for the New Build Section
The full set of routing corridors considered for the New Build Section included a number of segments to
the north and to the south, with several potential interconnections between the two. The northern
route options primarily followed existing transmission lines, highways, roadways (including I10),
railroad lines, and pipelines. A few of the northern route options also followed Section 368 energy
corridors across some areas of BLM land.

l
l

Northern Route Options

All of the northern routes evaluated out of the Afton substation follow an existing 345-kV transmission
line in a northwesterly direction for approximately 19 miles. This option also follows a Section 368
Federal energy corridor across BLM lands and an existing railroad, and runs adjacent to the Afton Solar
Energy Zone (SEZ). At this point, one of several options continues to follow the existing 345-kV
transmission line for another approximately 91 miles to a point just north of Lordsburg. This option also
runs north of Deming and crosses primarily open land under a mixture of BLM, State, and private land
ownership. Other option evaluated in this area follow 1-10, an existing 115-kV transmission line, and an
existing pipeline, as well as several intermittent Section 368 Federal energy corridors. Of these
additional options, one follows 1-10 through Deming while another follows an existing natural gas
pipeline and Section 368 Federal energy corridor to a point south of Deming. Between Deming and
Lordsburg, there are three primary northern corridor options: a northern option following the existing
345-kV transmission line, a central option following 1-10, and an option following an existing pipeline
and 69kV transmission line. These options provide opportunities to traverse either north or south of
Lords burg.

West of Lords burg, one option continues to follow 110 to the west and south to a point where the route
turns and follows Highway 191 to the existing Afton substation. Other option between Lords burg and
Willcox follow existing pipelines and a portion of a Section 368 Federal energy corridor across Lords burg
Playa. These options avoid the Northern Peloncillo Mountains VRM Class I area to the north, as well as
the Dos Cabezas Peak ACEC and VRM Class I areas. Near Willcox, there is an option that follows an
existing 230~kV transmission line along the eastern boundary of Willcox Playa to the existing Apache
substation. There are also a number of options that extend north and west of the City of Willcox, most
of which follow either existing transmission lines or roads.

Southern Route Options

The southern route options follow existing rural roads south from the Afton substation to NM 9. All
options in this area were selected to avoid the West Potrillo Mountains Wilderness Study Area. The
southern route options then follow NM 9 through Columbus and Hachita to Animas, where a number of
options extend north and intersect with one of the northern route options. The options connecting the
northern and southern routes followed mostly existing highways and rural roads, a historic railroad line,
and transmission and distribution lines. A north-south connection was identified west of the West
Potrillo Mountains Wilderness Study Area that is intended to serve as a potential interconnection for a
new substation that could be constructed in this general area. The north-south connections between
the general areas of Columbus and Deming follow existing transmission lines and county roads. As can
be seen in figure 2-10, the southern route options all interconnected with the northern route options
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2. ALTERNATIVES DEVELOPMENT

near the cities of Lordsburg or Deming. The westernmost interconnection between the southern and
northern route options was located approximately 16 miles southwest of Lordsburg.

I

!
I

I.
I

An additional southern route option was evaluated that involved potentially siring the transmission line
either within or adjacent to the International Boundary and Water Commission's (IBWC) 60foot-wide
Roosevelt Easement, which exists along the southern extent of the project study area. This 60foot
exclusion area is maintained for public lands that exist along the international border with Mexico.
Potentially accessing the Roosevelt easement was an attractive option because the easement contains a
road maintained by the Border Patrol that could potentially be used as an access road for the project.
However, through communication with the IBWC in Washington, D.C., it was determined that
construction of the transmission line within and paralleling the Roosevelt Easement would not be
allowed and that the development of new spur roads from the existing road located within the
easement would also not be permitted. For these reasons, potential use of the Roosevelt Easement for
project siring was eliminated from further consideration.

2.2.5 Corridors Considered for the Upgrade SectionI.
I
I
I
g

I
i
I

i.
I
i
I

.|!

s
I

.
s
I

I

i

.

The corridors considered for the Upgrade Section consisted of the existing Western 115-kV line and the
SWTC 230-kV and 115kV lines between the Apache and Saguaro substations in Arizona. Both
transmission lines exit the Apache substation, with the Western line heading west and the SWTC line
running south and then west. Both lines join approximately 4 miles west of the substation and continue
west in adjoining ROWs for a distance of approximately 15 miles. Both lines cross approximately
0.5 miles of the Coronado National Forest in this area. The SWTC line then heads north and west of the
City of Benson, while the Western line continues in a westerly direction. The two lines rejoin west of
Benson for another 12 miles, where they again separate, with the SWTC line running south of the City of
Vail and the Western line extending north of Vail. Both lines cross through the Fort Huachuca Buffalo
Soldier Electronic Testing Range in this area. The Western and SWTC lines run along ROWs for the next
4.5 miles, at which point the lines diverge, with the Western line turning to the northwest and the SWTC
line continuing due west. From the Apache substation to this point, both existing lines cross primarily
open land, with the exception of the towns of Benson and Vail. From the point where the two lines
diverge, the Western line runs to the northwest for about 12.5 miles and then turns north through the
City of Tucson, crossing a mix of open commercial and residential areas, ending at the Tucson
substation. The Western line in this area runs about 1.2 miles west of the Tucson Airport and crosses
about 3 miles of the San Xavier Indian Reservation. From this point, the Western line heads north and
west for a distance of approximately 35.5 miles to the Saguaro substation. Over this distance, the
existing line crosses residential areas, open land, and agricultural land uses.

:
I
|

I
I

l

Starting at the point where the Western and SWTC lines diverge, the SWTC line heads due west for
approximately 8.75 miles, where the line turns due south for a distance of about 8 miles. Over this area,
the SWTC line crosses primarily open land and runs near the small community of East Sahuarita. The
existing line then heads predominately west for about 11 miles and then turns northwest for a distance
of about 17.5 miles, where it intersects with the existing Three Points substation. In this area, the line
again crosses open land as well as about 2.25 miles of the San Xavier Indian Reservation. The line then
runs due north for a distance of approximately 25.5 miles, where it intersects with the existing Western
line immediately north of the Mara fa substation. In this area, the line crosses predominately open land,
as well as approximately 3 miles of the Toho no Indian reservation and about 3 miles of the IFNM.

2.2.6 Elimination of the SWTC Option
As described in section 2.2.5, the SWTC Upgrade segment crosses approximately 3 miles of the IFNM
(figure 212). The monument was established by Presidential Proclamation 7320 for the purpose of

I

i

;

I

I

I
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2. ALTERNATIVES DEVELOPMENT

i
ir
I

protecting biological, cultural, geological, and other resource values. The BLM Tucson Field Office has
the responsibility of planning for and managing the IFNM. In the September 2011, the BLM issued the
IFNM Proposed Resource Management Plan (PRMP)/FEIS. In this planning document, several options are
evaluated for managing existing and future utility corridors within the borders of the IFNM. Alternative B
is very restrictive. The less-restrictive Alternative C is listed as the "preferred alternative" but the FEIS
selectively gives preference to the more restrictive Alternative B option for utility corridors, which is a
change from the DEIS, as noted below:

Under AIternative 8, allocating the /FNM as an exclusion area without identifying any
utility corridors would result in considering land use authorizations for rights-of-way only
when required by law. This wouldexclude the potential for new rights-ofwayfor electric
generating facilities (including renewable), transmission lines, pipelines, and other
utilities, but would best protect the objects of the monument... Under Alternative c...
Allocating the IFNM as an avoidance area (except for 241 acres that are identmed as
utility corridors) would limit opportunities for rightsofwoy (including renewable energy
projects) unless no other viable alternatives exist to avoiding placement of facilities
within the IFNM. Corridors on 241 acres would provide limited opportunities for major
utilities.

The Proposed Plan would not provide for utility corridors, which is consistent with
Alternative B, this differs from the preferred alternative in the Draft RMP/EIS, which
included Alternative Cfor utility corridors. (Source: PRMP/FEIS Executive Summary, Land
Use Impacts, September 2011, http:l/www.blm.gov/az/st/en/prog/planninglironwoodl
reports.html.)

The IFNM FEIS record of decision has not yet been signed and an implementation plan has not yet been
delivered for this PRMP (as of February 27, 2012), However, the restrictive nature of these conclusions
indicates that IFNM management staff would most likely not allow expansion of the existing SWTC ROW
to upgrade the transmission line as part of the project.

Further, as indicated in figure 2-12, the project study area, as drawn, must cross IFNM property. The
project team investigated expanding the study area to the east to cross lands outside of the IFNM
boundary. However, as shown in figure 2-12, the neighboring land uses are also highly restrictive and
unlikely to be readily compatible with new transmission line Row. These land uses include wilderness
areas, Sonoran Desert Conservation Plan - Biological Core Areas, State/local recreation areas, or parks
(e.g., the Tucson Mountain County Park), the USBR-managed Tucson Mitigation Corridor, and the
Saguaro National Park.

Regional transmission planning and technical studies also indicate that an upgrade of the Western
115kV line would better meet the region's technical transmission needs. In addition, access to the
existing substations along the Western line also provided additional opportunities to strengthen the
existing regional and local transmission system.

Finally, upgrading the Western line better meets Western's need to facilitate the construction of
transmission facilities, which will help ensure reliability of the electric transmission grid needed to carry
out Western's core functions including the strategic goal of entering into public-private partnerships.

Due to these land use restrictions and technical and commercial requirements, the project team
eliminated the SWTC option from further consideration.
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2. ALTERNATIVES DEVELOPMENT

2.3 Description of Project and Alternatives
A description of the project and alternatives for the project is presented below. The individual
numbered segments are shown on figures 210 and 2-11 for the New Build Section and Upgrade Section,

respectively.

2.3.1 Project Description
The project consists of the northern New Build Section and the Western Upgrade Section (see
figures 213 and 2-14). Combined, the project has a total length of approximately 360 miles. In addition
to the route for the double-circuit 345kV New Build Section (approximately 205 miles) and the project's
double-circuit 230-kV Upgrade Section from Apache to Saguaro (approximately 120 miles), the project
also includes Segment R5, a 230-kV line that will be required to interconnect with the existing Vail
substation (approximately 2.2 miles); Segment B1 between NM 9 and 110 (approximately 30 miles); and
Segment A2, a 230kV line connecting the Afton substation and the existing Luna-Diablo 345kV
transmission line (approximately 5.2 miles). A detailed description of the proposed route is presented in

the following two subsections.

Proposed New Build Section
The proposed New Build Section begins at the Afton substation and follows an existing 345kV
transmission line northwest to 110 along Segments N1 and N4 past the Aden Hills OHV area. From
there, the route would cross 110 immediately beyond Doha, and continue north of 1-10 along Segment
NO to Carne. Approaching Deming from the north, using Segment NO, the route would run north of
Deming and then follow existing roads. Using Segments N10 and N11, the route heads west of Deming.
The route would extend northwest along Segments N17, N23, and N24 to the Hidalgo substation at
T22S, R17W, Section 9. From the Afton substation to the Hidalgo substation, the proposed route would
follow an existing 345-kV transmission line. From the Hidalgo substation, the route would continue due
west adjacent to the existing 345-kV transmission line, north around Lords burg, and south along
Segment N28. Using Segments N31 and N32, the route would follow an existing pipeline route. The
proposed project route would then cross 110 west of San Simon and follow an existing pipeline route
south of the interstate and north of the Dos Cabezas Peaks ACEC along Segments N42 and N48. The
route would then extend south along Segments E1 and ET east of the Town of Willcox and Willcox Playa
to the Apache substation. The proposed route would follow an existing 230-kV transmission line corridor
along these segments around Willcox Playa. The termination point at the Apache substation would
represent the western extent of the New Build portion of the project. The total length of the
transmission line using the proposed northern route from the Afton substation to the Apache substation
would be approximately 205 miles.

The proposed New Build portion of the project would also include Segment B1, which runs north-south
between NM 9 and 1-10. Segment B1 is east of Deming and the Florida Mountains, and west of the
Potrillo Mountains. The total length of that segment would be approximately 30 miles and would serve
as an interconnection to a possible new substation that could be constructed in the future. The project's
proposed plan of service would also include a 5.2mile inand-out loop between the existing Afton
substation and the existing Luna-Diablo 345-kV transmission line. The objective of this segment would
be to interconnect the project to the existing Luna-to-Diablo 345-kV transmission line. The shortest
distance to complete the loop is shown as Segment A2.

Proposed Upgrade Section

The proposed Upgrade Section of the transmission line would involve upgrading the existing Western
transmission line between the Apache and Saguaro substations. This portion of the project, represented
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2. ALTERNATIVES DEVELOPMENT

by Segments R1, RE, RE, and Re, is an upgrade of a the existing Western 115~kV transmission line
through Cochise, Pima, and Pinal counties, and the Applicant anticipates following the same path as the
existing transmission line. A new, approximately 2-mile line, designated by Segment Re, will be required
to interconnect with the Vail substation, located just north of the Western line at T15S, R15E, Section 4.
The Upgrade Section is approximately 120 miles in length and could interconnect with more than

10 substations along the route.

2.3.2 Alternatives
The routing study identified both a northern route option and a southern route option for the New Build
Section. The northern route was ultimately selected as the proposed route based on the overall shorter
distance of that route, fewer impacts to previously undeveloped areas, and the ability to parallel
multiple existing linear facilities. The southern route option provides an alternative to the proposed
northern route between the Afton substation and the point where the proposed and alternative routes
merge at a location approximately 10 miles east of Lords burg. A description of the southern option is
presented below as the Alternative Southern Route.

New Build Alternative .- The Alternative Southern Route

The Alternative Southern Route would start at the Afton substation. This route would extend south to
NM 9, continue west along NM 9 to Columbus, and then back north to the Hidalgo substation. From this
point to the Apache substation, the Alternative Southern Route would be the same as the proposed
project route.

l
l

The Alternative Southern Route from Afton to Lords burg would originate at the Afton substation and
follow, where possible, existing rural roads for 24 miles south to NM 9 along Segments A1, AS, A5, and
As. From there, the corridor would follow NM 9 and portions of an abandoned railroad track to
Columbus along Segments S2 through S6, and then run northwest to Hachita along Segments S7 and S8.
Portions of Segments S7 and S8 follow an abandoned railroad track. From Hachita, the alternative route
would continue northwest along Segment CO for 20 miles until intersecting an existing 69kV
transmission line, and then turn due north, following the existing transmission line along Segments CO,
N20, and N22. In Segment N20, the alternative route would cross 1-10. The route would then turn
northwest along Segment N24, paralleling two existing 345-kV transmission lines. At Segment N24, the
Alternative Southern Route would intersect the proposed project route into the Hidalgo substation.
From the Hidalgo substation, the route would continue due west along Segment N28, north around
Lords burg, and south to an existing pipeline route that the proposed route follows using Segments
N31 and N32. The route would then cross 1-10 west of San Simon and follow an existing pipeline route
south of the interstate and north of the Dos Cabezas Peaks ACEC along Segments N42 and N48. The
route would then extend south along Segments E1 and Et, east of the Town of Willcox and Willcox
Playa, to the Apache substation. The total length of the Alternative Southern Route from the Afton
substation to the Apache substation would be approximately 240 miles. Using this Alternative Southern
Route from Afton to Apache, the total project length would be approximately 395 miles, including the
Upgrade portion of the project from Apache to Saguaro (approximately 120 miles); Segment B1
between NM 9 and 110 (approximately 30 miles), and Segment A2, connecting the Afton substation and
the existing LunaDiablo 345-kV transmission line.

Alternative Route Segments

A number of additional alternative route segments were identified during the routing study that could
be used instead of the proposed segments if found to be environmentally preferable:

• Alternative Route Segment A: includes individual Segments A7, A13, S1, S20, S21, and S22 south of
Afton off the Alternative Southern Route.
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2. ALTERNATIVES DEVELOPMENT

Alternative Route Segment B: includes individual Segment S13 off the Alternative Southern Route.

Alternative Route Segment C: includes individual Segment 18 off the Alternative Southern Route.

• Alternative Route Segment D: includes individual Segments C8, C17, and N30. This alternative
provides a route to the south of Lords burg.

Alternative Route Segment E: includes individual Segments N33, N35, N78, N82, and N85. This
alternative provides a route option north of 1-10 and follows a Section 368 energy corridor.

• Alternative Route Segment F: includes individual Segments N43, N44, n45, N46, N49, and N84. This
combination provides a route alternative along 110 around Bowie.

• Alternative Route Segment G: includes individual Segments E3, ET, E5, E6, E7 and E13. This
combination provides a north and western route option around Willcox. Segment ET follows an
existing gas pipeline and 345-kV transmission line, while Segments ET through E7 follow an existing
below-230-kv transmission line.

Alternative Route Segment H: includes individual Segment R11 and provides an alternative off the
Upgrade north of Benson.

Up g rad e  Se c t io n A l te rnat ive

Because of the limited number of opportunities to upgrade an existing transmission line between the
Apache and Saguaro substations, no viable alternatives to the proposed upgrade of the existing Western
line were identif ied (see section 2.2.6, Elimination of the svc Option).

However, Alternative Route Segment H, listed above, could be used as an option to upgrade the
Western line in its current location through the Town of Benson. If determined to be environmentally
preferable, the Western line could be upgraded along a segment north of Benson, generally following
the path of an existing transmission line owned by SWTC.

l

l
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Appendix A: Stakeholder Interviews,
Stakeholder Outreach Meetings, Public
Information Meetings, Routing Workshops,
and Agency Webinars

Stakeholder Interviews: June - August 2011

An independent third party, Kearns & West, conducted phone interviews with stakeholders identified by
the project team and referred to the team by other stakeholders. Interviews were conducted from
June 28 to August 19, 2011.

Approximately 100 stakeholder were contacted, 45 of which were interviewed. Members of the project
team also met with more than 25 additional stakeholders, for a total of approximately 70 stakeholder
interviews. These stakeholders represented the following interests:

•

•

•

•

•

•

•

•

•

•

Chambers of Commerce

City and County Government

Energy Interests

Farm/Ranch Interests

Federal Agencies

Interested Citizens/Residents

Military

NGOs

State Agencies

Tribes

iThe findings from these interviews were summarized in a stakeholder assessment report. Key findings
included stakeholders' current awareness of the project, interests and concerns, lessons learned from
other transmission projects, feedback on Hunt Consolidated and Black Forest Partners, and feedback on
the proposed public engagement process and additional recommended stakeholders. The findings
informed how the project team would engage stakeholders and the public most effectively.

Stakeholder Outreach Meetings: July - August 2011

The following outreach meetings were conducted prior to the public meetings and workshops. These
outreach meetings were conducted to inform key stakeholders about the project early in the route
study and selection process. Input from these meetings was used to refine potential route options,
which were later shared at the public informational meetings, prior to the formal scoping process.

•

•

•

City of Deming, NM, July 6, 2011;

Luna County, NM, July 6, 2011;

Las Cruces, NM, Chamber of Commerce, July 11, 2011,

Southwest Transmission Cooperative, July 18, 2011,

Fort Huachuca, As, July 18, 2011;

A l



Cascabel Working Group, Tucson Audubon, Community Watershed Alliance, Empire-Fagan
Organization, July 19, 2011;

•

City of Wilcox, As, July 20, 2011;

New Mexico NGOs, July 26, 2011;

New Mexico Public Regulation Commission, July 27, 2011;

Arizona State Lands Department, August 2, 2011,

Tucson Metropolitan Chamber of Commerce, August 2, 2011;

Cochise County, A2, August 3, 2011;

Arizona NGOs, August 4, 2011;

Arizona Department of Environmental Quality (ADEQ), August 5, 2011;

City of Columbus, NM, August 17, 2011;

Columbus, NM, City Council, August 17, 2011;

Natural Resource Defense Council (NRDC), San Francisco, August 22, 2011;

Pima County, As, September 12, 2011;

Hidalgo County, NM, September 13, 2011; and

Tucson City Council, Ward One, September 28, 2011

Public Informational Meetings: September 2011
I

i..
I

|
I
I

The project team hosted five public informational meetings across the project study area in September
2011. These meetings were designed to share information about the project with potentially affected
communities and gather public input early in the route study and selection process, prior to the formal
Federal environmental review process. More than 125 attendees participated at the following locations:

I.
I
l

Date &
Time!

I

Sept. 29, 2011

5:00 PM - 8:00
PM

Sept. 28, 2011

5:00 PM - 8:00
PM

Sept. 27, 2011

5:00 PM - 8:00
PM

Sept. 22, 2011

5:00 PM -. 8:00
PM

Sept. 21, 2011

5:00 PM - 8:00
PM

Location Mara fa Health
Center

Lords burg High
School Cafeteria

Willcox
Community
Center

Mimbres Valley
Special Events
Center

Four Points by
Sheraton,
University Plaza
Ballroom

13395 N. Mara fa
Main St

501 West 4"' st

Lords burg, NM
312 w. Stewart
St Mara fa, AZ

2300 E. Pine St

Deming, NM
Willcox, AZ

1900 E.
Speedway Blvd.

Tucson, A2

The project team used a wide variety of notification methods for these meetings including:

1. An email to all stakeholders on the project information list,

2. Direct calls and emails to more than 50 stakeholders,

A 2



3. Newspaper ads placed in 15 different publications,

4. Calls to cities and counties to encourage information-sharing on city/county websites,

5. Direct mailings to tribal leaders potentially affected by the project, and

6. Posting information on the project website

At the meetings, the project team provided an array of informational materials, including:

1. Project fact sheet,

2. Informational project posters,

3. Frequently asked questions,

4. Comment forms,

5. Large-scale hardcopy maps, and

6. An interactive GIS mapping database

All materials were made available in both English and Spanish to enable more inclusive public

participation.

The comments received at these meetings were compiled by the project team and were used to refine
the potential and alternative project route options.

Public Routing Workshops: September 2011

Two public routing workshops were held approximately the same time as the pre-nEPA public
informational meetings, consisting of one each in Arizona (Tucson) and New Mexico (Deming). These
workshops were intended to provide an opportunity for a variety of stakeholders representing agencies
and broader constituencies to jointly conduct a detailed GIS mapbased review of the potential route
alternatives and provide feedback on the potential route alternatives and potential land and resource
issues. Attendees at these workshops included local governments, tribes, non-profit organizations,
Federal and State agencies, and other interested organizations.

September 22, 2011
9:00 AM- 1.00 PM

September 28, 2011
9.00 AM - 1:00 PM

Date &
Time

Location Mimbres Valley Special Events Center
2300 E. Pine St
Deming, NM

Four Points by Sheraton, University Plaza
Ballroom
1900 East Speedway Blvd.
Tucson, AZ

Invitees

i

I

i

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Audubon New Mexico
Bureau of Land Management

City of Lordsburg

City of Deming

City of Las Cruces

Columbus Electric Cooperative

Comanche Nation

Defenders of Wildlife

DoNa Ana County

DoNa Ana County Farm Bureau

El Paso Electric

AkChin Indian Community
Arizona Corporation Commission

Arizona Department of Transportation

Arizona Game and Fish Department

Arizona Natural Resource Conservation
Districts

Arizona Public Service

Arizona State Land Department

Arizona Wilderness Coalition

Bureau of Land Management

Cascabel Working Group
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•

•

•

•

•

•

I

•

•

•

•

•

•

•

I

•

City of Benson

City of South Tucson

City of Tucson

Coalition for Sonoran Desert Protection

Cochise County

Cochise County Farm Bureau

Davis Monthan Air Force Base

Gila River Indian Community

Graham County

Green lee County

Navajo Nation

Pascua Yaqui Tribe

Pima County
Pima County Farm Bureau

Pinal County

Salt River PimaMaricopa Indian

• Fort Bliss

• Fort Sill Apache Tribe of Oklahoma

• Grant County

• Grant County Farm Bureau

• Hidalgo County

• Hidalgo County Farm Bureau

• Holloman Air Force Base

» International Boundary and Water
Commission

• Luna County

» Luna County Farm Bureau

• Mescalero Apache Tribe
• Natural Resources Defense Council

» New Mexico Department of

Transportation

New Mexico Game and Fish
Department

• New Mexico Public Regulation
Commission

Community

• Salt River Project

I San Carlos Apache Tribe

• Sierra Club

• Sky Island Alliance

• Sonoran Institute

• Southern Arizona Buffelgrass
Coordination

Center

• Southwest Transmission Cooperative

• Sulphur Springs Valley Electric
Cooperative

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

C

•

•

New Mexico State Land Office

New Mexico Wilderness Alliance

PNM

Pueblo of Acoma

Pueblo of Islets

Pueblo of Laguna

Pueblo of Zuni

Sierra Club

The Southwest Environmental Center

The Wilderness Society
TriState

U.S. Army Corps of Engineers

U.S. Border Patrol

U.S. Fish and Wildlife Service

Village of Columbus

Western Area Power Administration

White Sands Missile Range

Ysleta del Sur Pueblo

l

9

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

The Hopi Tribe

The Nature Conservancy

The Wilderness Society

Toho ro O'odham Nation

Tonto Apache

Town of Mara fa

Town of Willcox

Trico Electric Coop

Tucson Audubon
Tucson Electric Power

U.S. Army Fort Huachuca

u.s. Fish and Wildlife Service

Western Area Power Administration

White Mountain Apache Tribe

YavapaiApache Nation
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Benson Community Meeting: November 2011

The project team held an additional community information meeting in Benson, Arizona, as requested
by the Benson community. This meeting provided an additional opportunity for community members to
learn about the project and weigh in on potential project route corridors. All the materials from the
September public informational meetings were provided to the community members in Benson.

Date &
Time

November 10, 2011

6:30 PM - 8:30 PM

Location JO Community Bible Church
Community Room
714 South J Six Ranch Rd
Benson, As

Agency Routing Webinars: November 2011

The project team held two routing webinars with BLM and Western field staff and supervisors in
November 2011 to gather their local knowledge about potential resource issues in the project area. The
feedback received from these two webinars contributed to the refinement of potential and alternative
project route options.

Individual Stakeholder Contacts: 2011 and 2012

Beginning in spring 2011, members of the project team contacted and met with Federal, State, county,
and local officials and relevant agency members to provide information about the project, answer
questions, and understand preliminary interests and potential concerns.
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| FLPMA and the BLM's ROW regulations (43 Code of Federal Regulations (CFR) 2800) require that the
BLM manage public land for multiple uses that take into account the long-term needs of future
generations for renewable and non-renewable resources. The objectives for BLM in granting and
managing ROWs is: (I) protect the natural resources associated with public lands and adjacent lands,
(2) prevent unnecessary or undue degradation to public land; (3) promote the use of ROWs in common.
taking in account engineering and technological compatibility, national security, and land use plans; and
(4) coordinate, to the fullest extent possible, BLM actions with State and local government, and other
interested parties (43 CFR 280] .2).

Decision to be Made

The decision to be made by BLM is:

l . In the New Build Section, whether or not to grant South line a ROW to construct, operate,
maintain, and decommission the Project on land administered by the BLM with terms and
conditions as explained herein, and

2. In the Upgrade Section, whether or not to grant Western a new ROW to construct, operate,
maintain, and decommission the Project on land administered by the BLM with terms and
conditions as explained herein.

i

Selected Alternative
l
i
i

l

The BLM has decided to grant ROWs, subject to identified terms and conditions, to South line and
Western as described in the "Decision to be Made" section above, across the public land the BLM
administers, to accommodate the Selected Alternative. The BLM decision includes multiple ROW grants
in both the New Build and Upgrade sections of the Project. The Selected Alternative, which is the
Agency Preferred Alternative as described in the 2015 Final ElS, will originate at the Afton Substation,
south of Las Cruces, New Mexico, and terminate at the Saguaro Substation, north of Tucson, Arizona.
The Project will be located in DoNa Ana, Luna, Grant, and Hidalgo counties in New Mexico, and
Cochise, Pima. and Pinal counties in Arizona. The Selected Alternative is 367 miles long 100 miles of
which is on public land administered by the BLM. No Resource Management Plan Amendment (RMPA)
is necessary to support the Selected Alternative.

Public Involvement

Public involvement in the Project began before the initiation of the formal NEPA process, with a series
of stakeholder meetings and workshops conducted by South line in New Mexico and Arizona. These
meetings and workshops were held in 201 l, and were designed to give the public early notification and
to solicit feedback.

The public was informed about the formal application for the Project and public scoping period by an
NOI published in the Federal Register on April 4, 2012. During the NEPA process, public involvement
was comprehensive. Three public scoping meetings were held in New Mexico, and three were held in
Arizona, 133 comments were received. The public was informed about the availability of the Draft
EIS/RMPA via publication of an NOA in the Federal Register on April l I, 2014, which initiated the 90-
day comment period. Six public meetings were held during the Draft ElS comment period: three in New
Mexico and three in Arizona.

EXHIBIT

l 5TL-2
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In addition. BLM and Western sent letters in December 2.014 to property owners in the area east of
Willcox Playa in Cochise County. as well as south ofIucson International Airport along Old Vail
Connection Road in Pima County, to notify them of new route variations in the areas.

A total of 1.029 substantive comments were received on the Draft ElS. The BLM and Western
considered all substantive comments collected during the NEPA process in development and approval of
the selected alternative. A total of 5 comments were received on the Final ElS published in the Federal
Register on November 6. 20] 5, as described later in the "Comments Received on the Final ElS" section
of this ROD.

Consultation with Other Agencies

BLM and Western invited 21 American Indian tribes and 33 agencies at the Federal. State, and local level
to participate as a cooperating agency in preparation of the ElS. Seventeen' agencies accepted:
U.S. Army Corps of Engineers (USACE); Reclamation; Department of Defense (DOD) Clearinghouse;
U.S. Environmental Protection Agency (EPA); DOD Fort Huachuca; National Park Service (NPS): Forest
Service (Coronado National Forest): U.S. Fish and Wildlife Service (FWS); Bureau of lndian Affairs
(BIA) Western Regional Office; Arizona Game and Fish Department (AGFD); Arizona State Land
Department (ASLD); New Mexico Department of Game and Fish: New Mexico State Land Office
(NMSLO); Cochise County, Arizona, Green lee County, Arizona: Graham County, Arizona; and City of
Sierra Vista. Arizona.

Consultation and coordination with Federal and intergovernmental agencies. organizations. American
Indian tribes. and interested groups of individuals are important to ensure that the most appropriate data
have been gathered and employed for analyses, and that agency and public sentiment and values are
considered and incorporated into decision making. Throughout the preparation ofthe ElS. formal and
informal efforts were made by the BLM and Western to involve these groups in the scoping process and
in subsequent public involvement activities, formal consultation. and review of the ElS.

l Thc lead Federal agency, along with any other Federal agency that may be issuing permits or licenses for
the Project, has a responsibility under Section 106 of the National Historic Preservation Act (NHPA) to
consider the effects omits undertakings on "historic properties" (properties listed in or eligible for the
National Register of Historic Places (NRHP)). The Section 106 consulting parties were the Toho ro
Oodham Nation the Gila River Indian Community, the Salt River Pima-Maricopa Indian Community
the Ak-Chin indian Community, the San Carlos Apache Tribe. the Mescalero Apache Tribe, the Fort Sill
Apache Tribe, the White Mountain Apache Tribe. the Hopi Tribe, the Pueblo of lsleta. the Pueblo of
Ysleta del Sur. the Pueblo of Zuni. State Historic Preservation Offices (SHPOs) in Arizona and New
Mexico (NHPA 800.3(c)). Forest Service (Coronado National Forest), USACE. BIA. Western. ASLD.
NMSLO. Arizona State Museum. NPS. Pima County. City of Tucson. Town of Mara fa. University of
Arizona Desert Laboratory on Tumamoc Hill, National Trust. and Archaeology Southwest. To resolve
the potential adverse effects of the undertaking on historic properties, a Project-specific Programmatic
Agreement (PA) was developed among the Section 106 consulting parties and executed on March 14.
2016.

Section 7 of the Endangered Species Act (ESA) requires Federal agencies to ensure that their actions do
not jeopardize the continued existence of threatened or endangered species or result in the destruction of
their designated critical habitat and requires consultation with the FWS if the action agency determines
that an action may affect listed species. FWS was solicited for comments and recommendations on
specific species to evaluate for potential effects and was consulted on the development of species-specilic

| Please note that in error. the Drali and Final lISs indicated 16 cooperating agencies rather than 17.
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mitigation used in the ElS. Formal consultation under Section 7 of the ESA with the FWS was initiated
on March 4, 2014. The FWS issued a Biological Opinion (BO) on December 30. 2014; an amended BO
was issued on November 10. 2015.

DECISION

The BLM has decided to grant the following ROWs as described in Exhibit A. legal descriptions attached
to the ROW grant, and as depicted in Figure I.

In the New Build Section, BLM has decided to grant a ROW to South line as follows:

I. Grant a ROW authorizing the construction. operation maintenance. and decommissioning of a
double-circuit 345-kV transmission line. The ROW would be 200 feet wide and 97.2 miles long.
and would encompass 2,356 acres more or less. The term of the grant would be 30 years with the
right ofrenewal. The ROW shall be subject to the regulations existing at the time of renewal and
any other terms and conditions that the Authorized Officer (AO) deems necessary to protect the
public interest.

2. Grant a ROW authorizing the construction. operation. maintenance. and expansion of a portion of
the Afton Substation. The ROW would encompass an area of 7.8 acres more or less. The term of
the grant would be 30 years with the right of renewal. The ROW shall be subject to the
regulations existing at the time of renewal and any other terms and conditions that the AO deems
necessary to protect the public interest.

3. Grant a ROW authorizing the upgrade, use, and maintenance of existing access roads outside the
permanent ROW. The grant would be 16 feet wide on major access roads and 52.3 miles long.
encompassing approximately lot .7 acres. The term of the grant would be 30 years with the right
of renewal. The ROW shall be subject to the regulations existing at the time of renewal and any
other terms and conditions that the AO deems necessary to protect the public interest.

4. Grant a ROW authorizing the upgrade. use and maintenance ofspur access roads outside the
permanent ROW. The grant would be for roads measuring 12 feet wide and 18.8 miles long,
encompassing 27.4 acres more or less. The term of the grant would be 30 years with the right of
renewal. The ROW shall be subject to the regulations existing at the time of renewal and any
other terms and conditions that the AO deems necessary to protect the public interest.

5. Grant a short-term ROW in association with the permanent ROW authorizing the use of
workspace outside the permanent ROW during the construction of the Project. The short-term
ROW would encompass an estimated 98.5 acres to accommodate three staging areas and
expanded tensioning and pulling sites necessary at each line angle and substation. The term of
the grant would be 3 years with the right of renewal. The ROW shall be suoicct to the regulations
existing at the time of renewal and any other terms and conditions that the As deems necessary
to protect the public interest.

6. Grant a short-term ROW in association with the permanent ROW authorizing the upgrade, use.
and maintenance of access roads outside the permanent ROW. The shortterm ROW would be
for roads measuring 12 feet wide and approximately 3.77 miles long. encompassing 5.47 acres
more or less. The term of the grant would be 3 years with the right of renewal. The ROW shall
be suhiect to the regulations existing at the time of renewal and any other terms and conditions
that the A() deems necessary to protect the public interest.
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In the Upgrade Section. BLM has decided to grant a R()W to Western as follows:

7. Grant a ROW authorizing the upgrade construction. operation. maintenance. and
decommissioning of a 230-kV transmission line in previously authorized BLM ROW grant
AZAR000438. The ROW would be 150 feet wide for a distance of 0.6 mile. encompassing 10
acres more or less. The term ofthe grant would be 30 years with the right of renewal. The ROW
shall be subject to the regulations existing at the time of renewal and any other terms and
conditions that the AO deems necessary to protect the public interest.

8. Grant a ROW authorizing the upgrade construction. operation, maintenance. and
decommissioning of a 230-kV transmission line in previously authorized BLM ROW grant
AZAR0438. The ROW would be 100 feet wide for a distance oi0.5 mile, encompassing 6.2
acres more or less.2 The term of the grant would be 30 years with the right of renewal.
The ROW shall be subject to the regulations existing at the time of renewal and any other terms
and conditions that the AO deems necessary to protect the public interest.

9. Grant a ROW authorizing the construction for operation. and expansion of the existing Nogales
Substation. The ROW for the substation would be a total of 10.2 acres more or less. The grant
would be issued for a term of 30 years with the right of renewal.
The ROW shall be subject to the regulations existing at the time of renewal and any other terms
and conditions that the AO deems necessary to protect the public interest.

I
l

10. Grant a ROW authorizing the upgrade. use. and maintenance of existing access roads outside the
permanent ROW. The grant would be 16 feet wide and 0.1 mile long. encompassing
approximately 0.2 acre. The term of the grant would be 30 years with the right of renewal. The
ROW shall be subject to the regulations existing at the time of renewal and any other terms and
conditions that the AO deems necessary to protect the public interest

l l. Grant a ROW authorizing the upgrade. use, and maintenance of spur access roads outside the
permanent ROW. The grant would be 12 feet wide and 0. l * mile long, encompassing 0.2 acre
more or less. The term ofthe grant would be 30 years with the right ofrcnewal. The ROW shall
be subject to the regulations existing at the time of renewal and any other terms arid conditions
that the AO deems necessary to protect the public interest.

12. Grant a short-term ROW iii association with the permanent ROW authorizing the use of
workspace outside the permanent ROW during the construction of the Project. The short-term
ROW would encompass an estimated 0.4 acre for tensioning and pulling sites. Thc term of the
grant would be 3 years with the right of renewal. The ROW shall be subject to the regulations
existing at the time of renewal and any other terms and conditions that the A() deems necessary
to protect the public interest.

l

13. Grant a short-term ROW in association with the permanent ROW authorizing the upgrade, use,
and maintenance of access roads outside the permanent ROW. The short-term ROW would be
12 feet wide and approximately 0.03 mile long, encompassing 0.03 acre more or less. The term
of the grant would be 3 years with the right of renewal. Thc ROW shall be subject to the
regulations existing at the time of renewal and any other terms and conditions that the AO deems
necessary to protect the public interest.

2 This applies to the portion of previously authorized BLM ROW that lolls within Slate land in the north hall(n %) northeast
quarter (NF 'A) of section 7. township 17 south. range 20 east. Gila and Salt River Meridian. Arizona. This parcel was transferred
to the State but excepting and reserving the l00tOot-wide ROW AZAR000438. which cannot be relinquished or amended.
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Agency Standards

The ROW grants must comply with agency (BLM and Western) stipulations described and referenced in
the attachments to this ROD.

Bonding

South line will post a performance bond to ensure adequate adherence to all terms and conditions on
Federal lands. The amount of the bond will be determined at a later date. The bond must be accepted by
the BLM AO prior to commencement of surface-disturbing activities authorized under the ROW grant.
The bond will apply to the following:

1. Accommodation of all cultural resources post-fieldwork costs associated with implementing the
approved treatment plans in New Mexico and Arizona or other cultural resources mitigation
measures. Such costs may include. but are not limited to. the following: treatment; fieldwork;
post~field analyses, research and final report preparation: interim and summary report
preparation: and the processing and duration ofproiect documentation and cultural material
collected during data recovery field work in a Department of the Interior-approved curation
facility. and as specified in the South line PA and post-construction administrative costs
associated with reporting as specified by the PA (Stipulation x).

2. Restoration and reclamation of disturbed areas and other requirements relative to the construction
phase of the project. Upon completion. or partial completion. of construction-related reclamation
requirements. the AO may reduce or terminate the amount of the bond.

II 3. Liability for damages or injuries resulting from releases or discharges of hazardous materials.
|

The bond may be released as specific tasks are completed and accepted by the BLM. This bond must be
maintained in effect until temporary improvements used during construction are removed and restoration
and reclamation of the ROW has been accepted by the AO.

State and Federal Legal Requirements

This ROD also requires Southlinc and Western to meet the requirements of the other major authorizing
agencies for this Project concerning any necessary Federal and Slate permits, licenses. and/or approval
and consultation requirements on Federal lands as identified in Table 15 found on pages 20 through 23 of
the Final ElS for the South line Transmission Line Project.

Compliance and Monitoring

and access road upgrades. and substation construction. These monitors will report direetlv to the BLM.
South line will provide compliance environmental inspectors/monitors for transmission line construction

)

Their role and responsibility is to ensure compliance with all terms. conditions. and stipulations of the
ROW grant and short-tcrm ROW. and other permits, approvals. and regulatory requirements as described
in Sections 2.4.1. 2.4.5. and 2.4.6 of the Final ElS. The environmental inspectors/monitors shall follow
the Environmental Compliance Management Plan included as Appendix AS of the NEPA Plan of
Development (POD). dated March 14. 2016 (Attachment A). Soulhline will also be responsible for
monitoring the reclamation and stabilization of the ROW over the long-term. Included in this
requirement. among other things, is the yearly monitoring of the ROW for invasive plants and. if
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necessary, spraying as outlined in the Noxious Wecd Management Plan included in Appendix Bl I of the
NEPA POD (see Attachment A).

Terms, Conditions, and Stipulations

This decision is contingent upon Southlinc's and Westcrns meeting all terms, conditions, and stipulations
for Federal lands listed below:

l. South line and Western shall follow the construction procedures and mitigation measures
described in its application and supplements as identified in the linal ElS as modified. These
mitigation measures are included with this ROD as the NEPA POD and Framework Plans in
Attachment A.

2. South line and Western shall comply with the standard stipulations of the ROW grant and short-
term ROW.

3. Prior to any construction or other surface disturbance associated with the ROW grant and short-
term ROW. South line and Western shall receive written Notices to Proceed (NTPs) from the A()
or delegated agency representative. Any NTP shall authorize construction or use only as therein
expressly stated and only for the particular location. segment, area, and use described.

I 4.

I

In accordance with Title 43 CFR Part 2800, South line has provided the BLM with aNEPA POD
dated March 2016 (see Attachment A) detailing how the transmission line and associated facilities
will be constructed in compliance with the ROW and short-term R()W terms, conditions, and
stipulations. South line and Western shall comply with all required environmental protection
measures and Proponent Committed Environmental Measures (PCEMs) outlined in the NEPA
POD and Framework Plans to the satisfaction of the BLM. These measures include, but are not
limited to. the standard stipulations of the ROW grant and short-term ROW.

5. South line and Western shall construct operate and maintain the facilities, improvements, and
structures within the ROW and areas authorized by the short-term ROW in conformity with the
NEPA POD dated March 2016 (see Attachment A) which is part of the grant. Any relocation.
additional construction. or use that is not in accordance with the approved NEPA POD shall not
be initiated without the prior written approval of the AO.

6. South line and Western shall implement all activities described in the "Description of the
Proposed Action" and the terms and conditions of the B() written by the FWS found in
Attachment B of this ROD.

7. South line and Western shall comply with the terms and conditions of the PA developed between
the Section 106 consulting parties and signed by the BLM, the State Historic Preservation
Officers in Arizona and New Mexico, the Toho ro Oodham Nation and the Advisory Council on
Historic Preservation (ACHP). The PA is provided in Attachment C. Pursuant to the PA. a
Historic Properties Treatment Plan (HPTP) will be developed for the treatment of affected
historic properties.

8. South line shall comply with all the agreed upon plans deliverables activities and funding set
forth in the Memorandum of Agreement between the Arizona Game and Fish Commission and
South line.
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As noted iii the "Decision to be Made" section above. the terms. conditions, and stipulations for Federal
lands listed above apply to South line in the New Build Section. and to Western for the 0.5-mile segment
of BLM land in the Upgrade Section.

I

Notice to Proceed

This decision does not authorize South line and Western to commence construction of any Project
facilities for the South line Transmission Line Project or proceed with other ground-disturbing activities in
connection with the South line on public land. South line and Western shall not commence construction of
Project facilities or proceed with any ground-disturbing activities related to the South line Project on
Federal lands until Southlinc and Western in accordance with 43 CFR 2807.10, receive a written notice to
proceed from the BLMs AO authorizing South line to commence construction of Project facilities or
proceed with other ground-disturbing activities in connection with the South line Transmission Linc
Project.

Bonding and outstanding plans and deliverables are needed from South line before BLM can issue an
NTP. Outstanding plans and deliverables required prior to the NTP include signed acceptance of the
ROW grant, a complete and authorized POD. and the associated framework plans not yet completed.
These outstanding data needed for the POD and needed framework plans include Geotechnical
Investigation, Project Construction Plan. Special Construction Techniques, Construction Workforce Plan,
Access Road Plan. HPTP. Soil Management Plan. Health and Safety Plan. Avian Protection Plan. Waste
Management Plan. Helicopter Flight Plan/Flight and Safety Plan. Decommissioning Plan. Project and
Environmental Features map set. Key Mitigation Measures and Reclamation Practice map set. and an
Access Roads map set.

Appeal of this Decision

New

1
l

Any appeal of this decision must follow the procedures set forth in 43 CFR Part 4. Within 30 days of the
decision. a written notice of appeal must be filed in the office of the AO at U.S. Department of the
Interior. Bureau offand Management. Las Cruces District Office. 1800 Marquess Street. Las Cruces,

Mexico 88005. If a statement of reasons tor the appeal is not included with the notice. it must be
filed with the Interior Board of Land Appeals (IBLA). Office of Hearings and Appeals, U.S. Department
of the Interior. 80] North Quincy St. Suite 300 Arlington, Virginia 22203 within 30 days alter the notice
of appeal is filed with the AO.

If you wish to file a petition for stay pursuant to 43 CFR Part 4.2 l(b). the petition for stay should
accompany your notice of appeal and shall show suflicientjustification based on the following standards:

l . The relative harm to the panties if the stay is granted or denied,

2. The likelihood of the appellants success on the merits.

3 . The likelihood of irreparable harm to the appellant or resources if the stay is not granted, and

4. Whether the public interest favors granting the stay.

If a petition for stay is submitted with the notice of appeal. a copy of the notice of appeal and petition for
stay must be served on each party named in the decision from which the appeal is taken. and with the
lBLA at the same time it is filed with the AO.
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V

plans will be adjacent to the proposed Project: Rincon Posta Quemada (ASLD 2007), and
Houghton Road Corridor Conceptual Plans (ASLD 2004).

III. FEDERAL GOVERNMENT PLANS

The CEC Proposed Route study area includes lands managed by the Bureau of Land
Management ("BLM"), Department of Defense ("DOD"), and Bureau of Reclamation
("BR") (see Table H-1 and Exhibit A-2, Land Ownership and Jurisdiction). The analysis
in this exhibit focuses on state, local, and private existing uses and land use plans;
however, an extensive discussion of the federal land use regulations, policies, and plans
in the study area can be found in Exhibit B-1, Final ElS Section 3.11.

IV. PRIVATE ENTITY PLANS

No private entity plans were identified on private lands in or in the vicinity of the CEC
Proposed Route_-aHd-€E@-Substatiepf-stud5»Laa=eaT-Although the CEC Upgrade Route
and CEC Substation expansions at Vail and DeMoss Petrie are located within the city
limits of Tucson, they are located in non-residential areas. No new planned residential
subdivisions are identified in or in the vicinity of the CEC Proposed Route.l

v . FARM AND RANGELANDS PLANS

Farm and rangeland plans are implemented at the federal and state levels. Relevant
management plans were reviewed to identify potential conflicts between the existing
resource management objectives and the CEC Proposed Route. A summary of federal
farm and rangeland laws, programs, and policies is located in Exhibit B-1, Final ElS
Section 3.11 .

The ASLD administers  grazing on  s tate lands. The ASLD issues grazing leases to
ranchers following protocol issued in the "Arizona Standards for Rangeland Health and
Guidelines for Grazing Administration" (University of Arizona 2012). The intent is to
p rovide s tandards  to  ensu re healthy  rangelands ,  with  managemen t  coo rd inated
between the state and federal agencies.

VI. MILITARY

The CEC Proposed Route is  located on, or in  the vicinity  of DOD Lands, Military
Training Routes ("MTR"), and Military Operations Areas ("MOA"). Federal policies

EXHIBIT

H-11 I CEC Application
Exhibit H

South line Transmission, L.L.C.
South line Transmission Project

l

- I
Aljnrrrrr
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The Southline Transmission Project is a proposed transmis-
sion line designed to collect and transmit electricity across
southern New Mexico and southern Arizona bringing electric
system benefits to the Desert Southwest, one of Americas
fastestgrowing regions. The Southline Transmission Project
is being designed to minimize land and resource impacts by
selecting a route along existing corridors such as abandoned
rail lines and by improving existing transmission lines where
feasible - an innovative approach that respects the regions
communities and natural and cultural resources. The project
will consist of two segments:

T u l l D N, . LAI l:1u:¢1•cArTona115
n /"-\.... * -n

APACH:
D E L : O n o| When saw Me propel will De m a

rlqrofway up lo 200 Irv! owe

I
I m v n n v t

* - E x a s v m a  l -
L l n : 1

DEVELDF
newLln¢

Bis<C on ie umlnrrf. sLlccen ic/e.
no pow? WAY ncli.i)v iicucicprvigi I 01

A raw sLDSaIol wm Nic shiny area
in Luna. Gram. of maaiuo County m
New Mexico.

A new :as-miie, 345 iduwon (kV) doubledluuft
transmission line betweal the existing substations at
Afton (NM) and Apadle (AZ)
A series of improveneits to appioximateiy 1ao
miles d existing transmission lines betweaw the
Apache (As) and Saguaro (As) substations.

WHY is THE SDUTHLINE
TRANSMISSION PRca.JE::T NEEDED"

WHAT BENErITS DCJES THE SCIUTHLINE
THANSMISSIDN pRcl.JEI:T BRING'

Cost-effective, reliable electricity - By interconnecting with more than
10 substations along its route, the Southline Transmission Project will
enable local utilities to meet energy demands.
Local economic development - The Southline Transmission Project
will facilitate local economic development through project construction
enhanced power reliability and by enabling additional local renewable
energy development.

To sustain growth - The Desert Southwestis
expected to experience substantial longterm growth
creating increased demand for energy.
To ensure reliability - There arelimited existing
electrical connections in the area and many older
lines that are approaching the end of their useful lives,
raising reliability risks.
To relieve congestion - Additionaltransmission
capacity in the region is needed to help local utilities
increase access to the most cost-efficient energy
sources.
To provide renewable energy - Satisfying the
renewable energy requirements of western states
requires access to and economic transmission
of renewable resources a major challenge facing
renewable energy development is insufficient
transmission access.

Resource conservation - Working from federal and state energy and land
use planning efforts using existing infrastructure and developing a route
along existing infrastructure corridors will minimize land use conflicts.
Renewable energy - The Southline Transmission Project willenable
renewable energy projects to connect to the electric system helping
states in the Desert Southwest meet renewable energy requirements.
Smart, coordinated approach - The Southline Transmission Project
team has worked closely with local utilities and other transmission
providers since 2009 to ensure the Southline Transmission Project
meets local needs and improves the regions electric system.

2011 .. 201 2 2013 .. 2014 201 5
SUMMER - FALL

2011

Federal, state and local
permitting processes

Right-of-way acquisition ,
procurement, and
construction

Public engagement and outreach,
including public workshops to
develop routing alternatives

Targeted
in-service
date

WE LDCIK FDRWARD TD WORKING WITH you
As part of our planning process, we vIII be holding public workshops on routing alternatives.

We strive to respond rapidly to all inquiries, including requests for meetings and presentations.
Please visit our website to sign up for updates and to access the latest information.

/Website: www.southlinetransmissionproject.com Phone: (888) 7522822
Email: connect@southlinetransmissionproject.com July 2011
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Project Overview
The South line Transmission Project is a proposed transmission line
designed to collect and transmit electricity across southern New
Mexico and southern Arizona, bringing electric system benefits to
the Desert Southwest, one of America's fastest-growing regions.

The South line Transmission Project is being designed to minimize
land and resource impacts by selecting a route along existing corridors
such as abandoned rail lines, and by improving existing transmission
lines where feasible - an innovative approach that respects the
region's communities and natural and cultural resources.

The project will consist of two segments:

e A new 225-mile, 345 kilovolt (kg) double-circuit transmission line
between the existing substations at Afton (NM) and Apache (AZ)

o A series of improvements to approximately 130 miles of existing
transmission lines between the Apache (AZ) and Saguaro (AZ) substations
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The South line Transmission Project will interconnect with more than
10 existing substations along its route, enabling local utilities to meet
energy demands. Based on the ultimately selected route, the project
may include development of a new substation within the study area in
Luna, Grant, or Hidalgo County in New Mexico.
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About the Team

Black Forest Partners, L.P.
Q Project manager for South line Transmission Project
o Led by Southwest natives Bill Kipp and Doug Patterson
o Originally focused on investment opportunities in renewable energy

generation projects in southern New Mexico and southern Arizona
o Soon discovered the regional transmission system was insufficient and in need

of more capacity to relieve congestion and improve reliability
o Created concept for Southline Transmission Project in 2008 as a transmission

solution to minimize land use challenges and strengthen the existing system,
while enabling the development of renewable energy projects

Southline Transmission, L.L.c.
9 Project sponsor since 2010
ca Subsidiary of Hunt Power, L.P., based in Dallas, Texas
o Hunt Power develops and invests in entrepreneurial electric and gas

utility opportunities
Part of a larger privately-owned group of companies managed by the Ray L. Hunt
family that engages in oil and gas exploration, refining, power, real estate,
ranching, and private equity investments

Additional Consultants

i

l

"' Black 8< Veatch and USE Consulting, engineering
e CHEM HlLL, environmental team lead
e ENValue, siring
cl Fontana Energy Associates, permitting
e Kearns 8i West, public engagement and outreach
' Tierra Right of Way Services, environmental resources and permitting

WestLand Resources, cultural and environmental resources
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Project Need and Benefits

Improve Reliability
Recent wildfires and winter storm-related outages have highlighted the vulnerability
of the electric transmission system in the Desert Southwest. There are limited
transmission connections between the southern New Mexico and EI Paso, Texas
area and the rest of the western United States transmission grid, creating reliability
risks in the event of wildfires, storms, or other events. Additionally, the local
infrastructure is aging.
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The lines in Arizona that the South line Transmission Project would improve
are decades-old wood pole H-frame systems whose deterioration poses
reliability and maintenance concerns. If there are any disruptions in the
existing regional transmission system, local utilities may not be able to
meet energy demands. The South line project would strengthen the existing
electrical system by replacing outdated structures.

|



5 LJTHLiNE~>

4 . . .
.

. . H

TRANSMISSION pRcl.JEc:T

' h

Project Need and Benefits
Enable Renewable Energy

The U.S. Department of Energy's National Renewable Energy Laboratory and the
Western Governors' Association Western Renewable Energy Zones process have
identified great potential for solar and other renewable energy development in
the Southwest. The proposed South line Transmission Project lies within some of the
region's most promising renewable resource areas.
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Renewable energy development has been hindered in the area largely because of a
lack of transmission capacity. The South line Transmission Project will enable
renewable energy projects to connect to the electric system, helping states in the
Desert Southwest meet renewable energy requirements.

l

State Renewable Energy Requirements
NV: 25% X 2025
/\ CO:  30%  x  2020 (nous )

10% x 2020 (coo s 81 far e minis)

CA:_33% x 2020 UT 20%  X 2025
J

.

.

9
x

.
"

NM: 20% X 2020 (yous )
10% x 2020 (co-ops)

. Renewable Ponlolio Slander

Renewable Pomolio Goal[1
Slate RPS Policies 85 Idenlilied
by me Database al Stale
Incentives lot Renewables
a Ef6c5ency. September 2011

while the South line Transmission Project is not linked to the development of any
particular energy generation projects, the study area includes multiple highquality
renewable resource areas where generation project development is likely.
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Project Need and Benefits

Relieve Congestion
Due to a lack of sufficient transmission capacity in the Desert Southwest, local electric
utilities are constrained in their ability to consistently access the most cost-efficient energy
resources. The South line Transmission Project team has worked closely with local utilities
and other regional transmission providers since 2009 to ensure the South line Transmission
Project can meet local needs and improve the region's electric system. By enabling
bidirectional use of power, the South line Transmission Project will relieve congestion.

Sustain and Support Growth
The Desert Southwest is expected to experience substantial long-term growth. Local utilities
have identified a need for additional transmission access to support the expected increased
demand for energy.
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The Electrical Grid
How Electricity is Transmitted :

Southline Transmission Project

\ 1 1

I \I I I

Iin!e

- -O  O  o
o  O  O
_  -  _

Generation substationEnergy generator Transmission line

H >E!- -

I

•
O O O
O O o

,_... T
Homes and businesses Distribution line

_  _  -

Distribution substation

Energy is generated from both renewable and conventional energy
sources.o

o A substation at the site of electricity generation increases the voltage
for transfer to transmission lines, enabling electricity to travel longer
distances.

e Transmission lines carry the electricity from the generation substation
to a distribution substation, located closer to electricity users.

i

1 A distribution station then lowers the voltage and transfers the electricity
to local distribution lines.

lQT8 Local distribution lines carry electricity to business and household
consumers.
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Southline Transmission Project Design

The South line Transmission Project consists of two proposed segments:

Afton-Apache Segment (New Transmission Line)
The Afton-Apache segment will be a new transmission line, connecting existing substations at Afton (located south of Las
Cruces, New Mexico) and Apache (located south of Willcox, Arizona).

AftonApache Segment: Doublecircuit 345kV

Anticipated Line Length 225 miles

Type of Structure

i

Selfsupporting lattice towers
or tubular steel poles

110170 feet

10001400 feet

Approximate Structure Height

Approximate Structure Spacing
Anticipated Number of
Structures Per Mile

I Anticipated Rightofway Width

48
(depending on structure type.
terrain and other factors)
200 feet
(larger ROW may be required in some
sitespedfic locations to accommodate
rough terrain or long spans)

ii
i
L ,

.4

Potential AltonApache
transmission structure

Potential AftonApache
transmission structure

ApacheSaguaro Segment (Improvements to Existing Transmission Lines)
The ApacheSaguaro segment will be an upgrade and rebuild of existing transmission lines connecting existing substations
at Apache and Saguaro (located northwest of Tucson, Arizona).

4 i ......-_.- .- ..
==:

z ApacheSaguaro Segment: Doublecircuit 230kV
g

a .

:
-

i~ . 4 > .i i
l

v
i v
|
l .

\ I

v. I I I

130 miles

Tubular steel poles

100 140 feet

7001100 feetr

Anticipated Line Length

Type of Structure

Approximate Structure Height

Approximate Structure Spacing

Anticipated Number of Structures
Per Mile

58 (depending on structure
type terrain and other factors)

.
.

g
i

150 feetAnticipated Rightofway width
. I

Existing ApacheSaguaro
transmission structure

Potential ApacheSaguaro
transmission structure
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The Routing Process
Public Involvement ActivitiesRouting Activities
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Siting Philosophy & Planning

The selection of the South line Transmission Project's route is guided by an approach
to minimize impacts by following existing corridors wherever possible.
This approach includes:

e Working within or next to existing corridors (such as abandoned rail lines,
transmission lines, and roads)

.
L .
p.€ Avoiding sensitive environmental/cultural areas (e.g., wilderness areas, sensitive

riparian zones, and other areas of environmental or cultural concern) during site selection

e Incorporating information from existing federal and state energy and land use planning efforts

2.123e Working closely with interested stakeholders and land managers to understand
and, where possible, avoid or minimize impacts to sensitive areas

e Considering sensitive resources during engineering design, construction,
and future operations and maintenance
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Project Siting
Siting Opportunities and Constraints
The South line Transmission Project team is committed to minimizing conflicts with existing environmental, cultural
and land resources. As part of this commitment, the team is identifying siring constraints and opportunities early on to
develop responsible routes and route alternatives.

Examples of Siting Opportunities
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Siting opportunities include existing linear facilities (such as transmission lines, highways and rail corridors). Siting a
project parallel to these features helps to minimize associated impacts to the land and is generally consistent with land
use planning direction of federal, state and local land management agencies and siring authorities.

Examples of Siting Constraints
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For new transmission lines siring constraints include areas where siring the transmission line would not be possible
or would be extremely diiticult such as National Parks airports and wilderness areas.

Above are some examples of siring constraints and opportunities that will guide the development of route alternatives
tor the Southlrne Transmission Project. We welcome your feedback on additional siring constraints or opportunities
within the project area.
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Anticipated Project Timeline
2011

ca Public engagement to inform route development W e are here .I

Early engagemenVoutreach (summer-fall)

o Early public meetings to share information
and

/
receive input on potential route alternatives

¢ . . . ~.. .. ... ~--- ....._.. .__ .- ,_ . _ ..

9*x

(1)Initiation of NEPA process (fall-winter)
(9 BLM(2) and Western(3l initiate the NEPA process

9* Public scoping meetings for NEPA
.444 (9 Ongoing public outreach and involvement

i

(9 Ongoing permitting with federal/state/local governments/agencies,
as appropriate
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Conduct biological, cultural, and other resource studies
Ongoing public outreach and involvement
BLM and Western release Draft Environmental Impact Statement (DEIS)

Preparation of Draft Environmental
Impact Statement (through early 2013)
( 9
o
o
o 45~day public comment period begins upon release of DEIS;¢*?€

.

| Final permitting decisions and documents (2013)
o BLM and Western release Final Environmental Impact Statement

(FEIS) and Record of Decision (ROD)

o State and local governments and agencies issue permits, as required
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4 2~14
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1

Right-of-way acquisition and construction (2014-2015)
o
o

k

Right-of-way acquisition and engineering

Construction begins

5. ow
.

.'=* .:r.J

.

m .

Sz Construction is completed
4
¢

Project completion (2015)
o
62 Project in-service date
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(1) NEPA: National Environmental Policy Act
(2) BLM: Bureau of Land Management
(SJ Western: Western Area Power Administration
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Project Permitting
The Southline Transmission Project will undergo multiple comprehensive permitting and approval processes.

Federal Level
The Bureau of Land Management (BLM) and the Western Area Power Administration (Western) are the lead federal
agencies charged with ensuring that the project complies with National Environmental Policy Act (NEPA) requirements.

BLM and Western will coordinate with these and potentially other federal agencies:
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Federal Aviation Administration
National Park Service
U.S. Army Corps of Engineers
U.S. Bureau of Indian Affairs
U.S. Department of Defense
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service
U.S. Forest Service
U.S. Border Patrol
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State Level
The Southline Transmission Project team anticipates coordinating with many if not all of the following state-level permitting
and regulatory agencies:

FT New Mexico Department at Transportation
8 New Mexico Game and Fish Department

New Mexico public Regulation Commission
63 New Mexico State Land Department

e
e
9
6
9

Arizona Corporation Commission
Arizona Department of Environmental Quality
Arizona Department of Transportation
Arizona Game and Fish Department
Arizona State Land Department

Local Level

o
o

o
o
e
o

Donia Ana County New Mexico
Luna County New Mexico
Grant County New Mexico
Hidalgo County New Mexico

The Southline Transmission Project team will comply with all applicable local permitting requirements including coordination
with the appropriate entities in the following counties:

Cochise County Arizona
Graham County Arizona

8 Greenlee County Arizona
8 Pima County Arizona
8 Penal County Arizona
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Your Participation
Today :

Speak with a project team member UTHL:NE
`

` _
TRAnsmosslmn PRDJEIIT-:__......

Comment C4 lo Soulnlinf YransmIssun am,cl Ph/ Ifnmniolul M-lmgs

(9
QS

Ca tl l

Provide direct input on project
maps or at the GIS mapping stations

Fill out a comment cardo

/*<..../
Anytime:
(9 Email us: connect@southlinetransmissionproject.com| \\\

l"

\ \ Call us: (888)752-2822
4- ~P£..1..

u\... m.... ...:5 I UTH Li N EL........... ..... . J
.: .T"

w .

.s ,b . .

8:1

For More Information:

W Qt
\ q ..

. " 3
re

Q 9Visit us at . . .
www.southIlnetransmlsslonproject.com

hr

¢\
i s

s ' \8 !*\
I I F

Sign up for email updates(9 Tm Suhlm 1nnil6 Pqan n bng 4u|94 m mmlmin Ins ma ueu mpugn by
ma by I9-vanl8 -ining a mn .Imp xlm, s¢¢~ .we u hulonii nu in".

uuvg 1 numum n.. ~h» hlbl I atl »p » nun puu o1 ~gl~n
nwn¢ Oni w l nd lul

w....

€9Access the sign-up form
on our website w;

Anna .....».... 4-
B--~. . . . . . . » . ~.--._...~..».....»¢.r~-nu -~~* * m»~~

i
3I

*
1  ....... ¢.:;-.

. .... . . -. . . . .-. . . .
i
- -  sweny l i

- H .

--
Fill out a comment card with
a request to sign up

The formal NEPA public scoping period will occur later this fall. Meeting information will be posted by the
Bureau of Land Management and Western Area Power Administration. We hope you will attend these meet
ings and provide comments as pan of the formal environmental review process.

l

.----
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Comment Station

Please submit written comments here.
Thank you for providing feedback today.

Administration will host scoping
Environmental

as part of the National
environmental

The Bureau of Land Management an.d the Western Area Power
. 8 meet ins

Policy ct (NEP )
review process later this fall.

Information about these m.meetings will be posted to
our project website as it becomes avalIable.
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All guard structures would be located within the Project ROW. The temporary disturbance associated
with installation of guard structures would consist of an approximately 100 x 100-foot work area at the
base of each guard structure and two holes approximately 3 feet in diameter. The installation method of
the guard structures would be direct embedding with crushed rock and excavated material. All excavated
material for the guard structures would be used to backfill these guard structures. As such, no excavated
material would require offsite removal. All topsoil would be salvaged, stockpiled, and replaced on
removal of the guard structures and initiation of reclamation activities.

UPGRADE OF THE EXISTING WESTERN TRANSMISSION LINE

I

I

One of two methods of construction for the Upgrade Section of the Project would be used, depending on
ROW constraints: the tear-down and rebuild in place method; or construction of the new facilities
adjacent to the existing facilities. In locations where possible, the new 230-kV line would be built 50 feet
away from the edge of the existing l 00-foot ROW, parallel to the existing line. A total of 50 feet of new
ROW would be obtained where possible in order to accommodate this construction method. This would
allow the existing line to remain in service until the new line is energized, at which point the existing line
would be decommissioned and removed. Seventy-five feet of the existing 100-foot ROW would then be
abandoned, and the remaining 25 feet adjacent to the new transmission line would be incorporated to
form the new l50-foot permanent ROW. This is the preferred method of construction, as it would
minimize the outage time on the existing line, and the risk of outages for local consumers during the
upgrade process. Most of the disturbance in the old ROW would occur within 50 to 75 feet of the existing
ROW centerline to remove old structures or old conductors. Western would work with private landowners
during the micro-siting process to minimize potential impacts to landowners.

i

In places, such as across Bar V Ranch in Pima County, and the congested urban areas from the Del Bac
Substation through Tucson to the Rattlesnake Substation, it may not be physically possible or prudent to
construct the upgrade line in this manner. In these cases, a tear down and rebuild in place method would
need to be used, centered on the existing 100-foot ROW. The old line would need to be taken out of
service and torn out and the new line constructed in the original 100-foot, or somewhat expanded, ROW.
This work would likely be subject to seasonal restrictions to minimize the outage impacts on system
reliability.

Figures 2-l5a and 2-l5b are examples of typical ROW configuration for the New Build and Upgrade
sections of the Project.

Disturbance Estimates

Table 2-7 (above) presents estimated temporary and permanent disturbance by Project segment.
Following is a discussion of the basic assumptions used to develop these disturbance estimates. These
disturbance estimates are also the foundation of the impact analysis presented in chapter 4. Both potential
temporary and permanent disturbance estimates take into account existing infrastructure and access points
where appropriate. Potential temporary disturbance would result primarily from the following
construction activities (also included in table 2-7):

Upgrade of existing roads or improvement of new roads for access,

Construction of new, or expansion of existing, substations,

Preparation of structure work areas (temporary work areas, tensioning and pulling sites,
equipment staging and construction yards, etc.), and concrete batch plants,

EXHIBIT
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Figure 2-15b. Typical ROW configuration (150-foot) Upgrade Section.

I

. .

I

I

I

I

I

II
I*
I

J100.
Section

I

I

. .. .. .......14- I150
Section

.

I:

Temporary Tension and
Pulling Area 450x 150

(approximately every I 0000 feet)

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

l

I

I

I

I

I

I

I

I

I

I

I

Temporary Work Area 100 x 200

I

I

I

I

I

I

+ Structure Base 7 Diameter
I

I

I
I

. . .

. .. .

. .

Existing HFrame
Structure Base

Area
'9 '* "

8

*
lif
1 87

.
1..33 3 .

I

I

I

I

25
Overlap

.

I

I

I

I

I

I

I

L J
Existing100

ROW
New 150

ROW

B-12.163



SOUTHLINE OUTREACH AND NOTICE EFFORTS

20091 2011 (PROJECT ORIGINATION & PRE-NEPA)

Transmission Planning

South line began initial transmission planning with regional utilities in 2009 and

continued through 2011
South line began WECC Project Coordination and Path Rating process in 2009 and

continued through 2011
South line gave quarterly presentations to West Connect's open transmission

planning process began in 2009 and continued through 2011

o Regular interaction with and updates to ACC Staff at WestConnect meetings,
including Prem Bahl, Toby Little, Ed Stone berg, Jeff Francis, Zach Bra num

South line participated in ACC Biennial Transmission Assessment process in 2010

Political/Legislative Outreach

South line began initial outreach regarding Project in June 2011 through consultant,
David Kimball, with Gallagher & Kennedy in Phoenix

June 27, 2011

June 27, 2011

June 27, 2011

June 27, 2011

June 27, 2011

Commissioner Bob Stump and his policy advisor, Amanda Ho

Commissioner Gary Pierce and his policy advisor, John Le Sueur

Commissioner Brenda Burns and her policy advisor, Tom Galvin

State Land Commissioner Maria Baier

Kevin Kinsall and Leisa Brue with AZ Governor's Office

o Followed up these conversations with Project fact sheet

Afterward, South line asked David Kimball to keep officials apprised of the Project
and its progress, as well as the local state legislative delegations

Contact

July 11-13, 2011

Kimball and his staff made introductory phone calls
and emails to the following legislators: Steve Smith,
David Steve fs, Gail Griffin, Peggy Judd, Terri Proud, Vic
Williams, Macario Sal date iv, Olivia Cajero Bedford,
Sally Ann Gonzales, Bruce Wheeler, Paula Aboud,

Daniel Patterson, Frank Pratt, Linda Lopez, Matt Heinz,

EXHIBIT
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John Fillmore, David Go war Sr., Ted Vogt, Frank
Antenori, Sylvia Allen, Andy Biggs, Al Melvin, Brenda
Barton, Chester Char dell, Ed Farnsworth, and Steve
Urie.

_
November 10, 2011

I
I
I
i
I
I

!
! Email update to legislators Daniel Patterson & Matt

Heinz

Pre-NEPA Scoping Conducted by South line

South line held pre-NEPA stakeholder meetings in 2011

-m-
_

July 18, 2011

July 18, 2011

July 19, 2011 Cascabel Working Group

Tucson Audubon

Community Watershed Alliance

Empire-Fagan Organization

i

July 20, 2011

August 2, 2011

August 2, 2011

August 3, 2011

August 4, 2011

August 5, 2011

August 22, 2011

September 12, 2011

_
_
_
_
_
_
_
_

South line held a pre-NEPA routing workshop in 2011

Meeting Location

September 28, 2011 Tucson

o Attendees included local counties and jurisdictions, federal agencies, and
environmental NGOs ("25 attendees)

2



South line held pre-NEPA public meetings in 2011

Meeting Location

Willcox

Tucson

Mara fa

Benson

September 27, 2011

September 28, 2011

September 29, 2011

November 10, 2011

i
O

O

l

Attendees included local landowners, environmental NGOs, business groups, and
local, state, and federal agencies and jurisdictions
Notice of Pre-NEPA public meetings provided via

o Published on Project website
o Published in newspapers

Publication Date Publication

Casa Grande Dispatch
September 11, 2011
September 21, 2011

Navajo-Hopi Observer
September 7, 2011
September 14, 2011

Eastern Arizona Courier
(Graham county)/ Copper
Era (Green lee County)

September 11, 2011 in
EA Courier
September 14, 2011 in
Copper Era

Casa Grande
(Saguaro area)
Navajo and
Hopi Tribes,
Winslow area
Safford
(Graham and
Green lee
Counties)

Sierra VistaSeptember 8, 2011
Sierra Vista Herald/Bisbee
Daily Review

TucsonArizona Daily Star

Tucson

Tucson

Tucson

La Estrella dh Tucson

Explorer Newspapers, Inc.

Tucson Weekly

WillcoxWillcox Range News

Navajo Times Navajo Nation

September 13, 2011
September 19, 2011
September 16, 2011
September 22, 2011
September 14, 2011
September 15, 2011
September 22, 2011
September 14, 2011
September 21, 2011
September 15, 2011
September 22, 2011

O Email distribution (624 recipients)
• List developed by Kearns & West (collaboration and strategic

communications f irm) through research of local stakeholder
groups, tribal groups, and local, state, and federal agencies to
create direct email list

3



• Then conducted a stakeholder assessment, which included
stakeholder interviews to determine whether there were
additional groups that should be contacted/included

2012 NEPA SCOPING

Transmission Planning

South line participated in WECC Path Rating process
South line continued quarterly presentations to WestConnect's open transmission
planning process
o Regular interaction with and updates to ACC Staff at West Connect meetings,

including Prem Bahl, Toby Little, Ed Stone berg, Jeff Francis, Zach Bra num

South line participated in ACC Biennial Transmission Assessment process in 2012

I

Formal BLM/WAPA Outreach

BLM/WAPA scoping email distribution

Recipients

April 27, 2012 653

790
lJune 4, 2012

788June 28, 2012

Description
Notification of scoping
comment period
Notification of extended
comment period
Notification of scoping
comment period end date

O

O

o

O

BLM & WAPA created email distribution list from
o South line pre-NEPA efforts
o Agencies, government representatives, and special interest groups from

previous projects / contractor research
Permittees list from BLM
DOE NEPA Stake holders Directory
County assessor data for Tucson and Willcox property owners and
residents

BLM/WAPA scoping postcard distribution

Description Recipients

626April 23, 2012

April 25, 2012

Agency and public
postcard notice of
scoping period
Agency and public
postcard notice of

4
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206May 1, 2012

scoping period
Permittees postcard
notice of scoping period

I

Southline Team Outreach

Sent email with information about the initiation of the NEPA process and the
scoping period to South line contact database developed in 2011 and updated with
stakeholders who reached out through email, phone, and personal contact (4/4/12)
Sent email with information about scoping meetings to South line contact database
developed in 2011 and updated with stakeholders who reached out through email,
phone, and personal contact (5/3/12)

Political/Legislative Outreach

David Kimball continued his outreach efforts on behalf of South line

Contact

May 14, 2012

An email containing a South line update was sent to the following
officials: Gary Pierce, Bob Stump, Brenda Burns, Maria Baier, Kevin

Kinsall, Leisa Brug, Steve Smith, David Steve fs, Gail Griffin, Peggy
Judd, Vic Williams, Macario Sal date iv, Olivia CajeroBedford, Sally

Gonzales, Bruce Wheeler, Steve Farley, Frank Pratt, Linda Lopez,
Matt Heinz, John Fillmore, David Go war Sr., Ted Vogt, Frank
Antenori, Sylvia Allen, Andy Biggs, Al Melvin, Brenda Barton,

Chester Chard ell, Ed Farnsworth, and Page Gonzales.

2014 DRAFT ElS COMMENT PERIOD

Transmission Planning

South line participated in WECC Path Rating process
South line continued quarterly presentations to WestConnect's open transmission
planning process
o Regular interaction with and updates to ACC Staff at WestConnect meetings,

including Prem Bahl, Toby Little, Ed Stone berg, Jeff Francis, Zach Bra num
South line participated in ACC Biennial Transmission Assessment process i.n 2014

Formal BLM/WAPA Outreach

BLM/WAPA draft ElS email distribution

5



Description Recipients

998April 14, 2014

998May 2, 2014

997
May 15, 2014

1,049
June 26, 2014

1061
July 3, 2014

1,059
July 9, 2014

Agency and public
notification of draft ElS
comment period
Agency and public
hearing reminder for NM
Agency and public
hearing reminder for AZ
Reminder comment
deadline ends in 2 weeks
Reminder comment
deadline ends in 1 week
Reminder comment
deadline ends tomorrow

BLM/WAPA draft ElS mailing distribution

Description Recipients

998April 16, 2014

268April 16, 2014

2,056April 25, 2014

Approximately 1,100
December 16, 2014

Agency and public
postcard notice of draft
ElS comment period
Permittees postcard
notice
Tucson property owners
and residents along route
Tucson and Willcox
property owners and
residents in vicinity of
route variations

Southline Team Outreach

Sent email with information about the DEIS and related meetings to South line
contact database developed in 2011 and updated with stakeholders who reached
out through email, phone, and personal contact (4/23/14 with 952 recipients and
5/1/14 with 827 recipients)

Political/Legislative Outreach

David Kimball continued his outreach efforts on behalf of South line

6



Contact

:

! May 13, 2014

An email containing a South line update was sent to the following
officials: Gary Pierce, Brenda Burns, Bob Stump, Susan Bitter-Smith,

Bob Burns, Leisa Brug, Kevin Kinsall, Scott Smith, Michael Hunter,
Vanessa Hickman, Andy Tobin, Lynne Pancrazi, Juan Carlos Escamilla,
Lisa Otondo, Andrea Dalessandro, Rosanna Gabaldon, Demon Clinco,

Olivia Cajero Bedford, Sally Ann Gonzales, Maracio Sal date IV, Frank

Pratt, Steve Farley, Ethan Orr, Victoria Steele, AI Melvin, Adam
Kwasman, Steve Smith, Andy Biggs, Gail Griffin, David Go war Sr.,

David Steve fs, and Bob Worsley.

2015 (FINAL ElS)

Transmission Planning

South line participated in WECC Path Rating process
South line continued quarterly presentations to WestConnect's open transmission
planning process
o Regular interaction with and updates to ACC Staff at West Connect meetings,

including Prem Bahl, Toby Little, Ed Stone berg, Jeff Francis, Zach Bra num

Formal BLM/WAPA Outreach

BLM/WAPA postcard inquiry regarding final ElS distribution

Recipients

1,387February 19, 2015

1,060February 19, 2015

Description
Agency and public inquiry
regarding distribution of
Final ElS
Tucson property owners
and residents along route
as provided by Regina
Romero (City of Tucson
Ward 1) inquiry regarding
distribution of Final ElS

Final ElS distribution

RecipientsDescription

Agency and public

Tribal

CD - 229
Hard copy - 54

CD - 37

November 6, 2015

November 6, 2015

7



Hard copy - 17_ -

Southline Team Outreach

Sent email with information about the FEIS to South line contact database developed
in 2011 and updated with stakeholders who reached out through email, phone, and
personal contact (11/10/15, 891 recipients)

Political/Legislative OutreachI

|
I
I

February 2015, initial contact with ACC Staff (Toby Little) regarding Ten Year Plan
and CEC Application
December 2015, reached out to Chairman of ACC Line Siting Committee regarding
CEC Application
o Lisa Romeo & Chairman Chef al

2016 (RECORD OF DECISIONS & CEC)

Transmission Planning

South line participated in WECC Path Rating process
South line continued quarterly presentations to WestConnect's open transmission
planning process
o Regular interaction with and updates to ACC Staff at WestConnect meetings,

including Prem Bahl, Toby Little, Ed Stoneberg, Jeff Francis, Zach Bra num

Formal BLM/WAPA Outreach

BLM/WAPA BLM Record of Decision distribution

Description Recipients

Agency and public
Tribal

273

37

May 9, 2016
May 9, 2016

Southline Team Outreach

Sent email with information about the RODs to South line contact database
developed in 2011 and updated with stakeholders who reached out through email,
phone, and personal contact (5/27/16, 878 recipients)

8



Political/Legislative Outreach

Formal CEC Application Prefiling Meeting with Chairman Chef al

Meeting Attendees

October 3,2016I
Ii

WAPA, Grand Canyon State Electric Cooperative Association, Inc.,
Arizona Game & Fish Department, Sunzia, Arizona Corporation
Commission, Commission Staff, Arizona State Land Department,
Bureau of Land Management; Pinal County, Galileo Project,
Bureau of Land Management, Fort Huachuca

o Invited 33 affected jurisdictions, cooperating agencies, and potential interveners

Meeting with ACC Staff in advance of filing CEC Application

MeetingAttendees

October 3,2016
Member Wood all, Elijah Abinah .- Deputy Director of the Utilities
Division, Charles Hains - Staff attorney, Zachary Bra num - Utilities
Division, Del Smith - Utilities Division

Meetings with ACC Commissioners and Governor's Office in preparation for
expected CEC Application filing

Date Contact
Commissioner Andy Tobin and his policy advisor, Matt Gress

Commissioner Bob Burns and his policy advisor, Angela Paton

Matthew Rowell, policy advisor to Commissioner Doug Little

Brandon Nelson, policy advisor to Commissioner Tom Forese

Hunter Moore with Governor's Office

October 12, 2016

October 12, 2016

October 12, 2016

October 12, 2016

October 12, 2016

David Kimball continued his outreach efforts on behalf of South line

Contact

November 23, 2016

An email containing a South line update and notice of the upcoming
ACC Line Siting Committee hearing was sent to the following officials:
Gail Griffin, Steve Smith, Mark Fincher, Vince Leach, Steve Farley,
Randall Friese, Olivia Cajero Bedford, Maracio Sal date iv, Sally Ann
Gonzales, Andrea Dalessandro, Rosanna Gabaldon, and J. Christopher
Ackerley.

9



Formal CEC Notice of Hearing

South line published Notice of Hearing, CEC Application, Prefiling and Prehearing
Transcripts on its website

South line published Notice of Hearing in the following newspapers

Publication Date
I

I

Statewide

Publication

Arizona Republic

StatewideArizona Daily Star

Benson area
Willcox area
Maraca area

October 23, 2016
October 24, 2016
October 23, 2016
October 24, 2016
October 26, 2016
October 26, 2016
October 26, 2016

San Pedro Valley News

Willcox Range News

The Explore Newspaper

South line provided Notice of Hearing via CMRRR to the following jurisdictions

l
l

l
i

Cochise County

Pima County

Pinal County

City of Tucson

City of Willcox

AGFD

ASLD

November , 2016

November , 2016

November, 2016

November , 2016

November , 2016

November , 2016

November , 2016

South line posted Notice of Hearing signs along the CEC Proposed Route

Location
Near Tortolita Substation

Near DeMoss Petrie Substation

Near Vail Substation

Near Apache Substation

Near Willcox Playa Wildlife Area

Between Bowie and San Simon

November 9, 2016

November 9, 2016

November 9, 2016

November 9, 2016

November 9, 2016

November 9, 2016

South line provided a hard copy of the CEC Application

10
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ACC, Phoenix

Power Plant and Transmission Line Siting Committee

ACC Legal Division

ACC Utilities Division

Acc, Tucson

Cochise County

Pima County

Pinal County

City of Tucson

AGFD

ASLD

November , 2016

November , 2016

November , 2016

November, 2016

November , 2016

November , 2016

November , 2016

November, 2016

November , 2016

November , 2016

November , 2016

South line also arranged to have a hard copy of the CEC Application and Prefiling and
Prehearing Transcripts available at the following libraries

November , 2016

November , 2016

Location
Elsie S. Hogan Community Library (Willcox)

Benson Public Library (Benson)

11
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constructing and operating the energy project, which would be enabled by Western's execution of the
interconnection agreement and upgrades to their existing transmission system (the Federal actions).

2.6 ACTION ALTERNATIVES

.
i
r

The alternatives development process began with the initial routing efforts completed by South line to
identify the Project used for the BLM ROW grant application, followed by public and agency scoping.
Issues noted during public and agency scoping were used to develop agency alternatives. The agency
alternatives do not constitute wholesale route alternatives, but rather are local alternatives that provide
additional route options addressing specific identified resource issues or issue areas. These processes are
described below (see section 2.6. l ).I

!

l
I

Route variations not included in the Draft ElS are included in the Final ElS for alternatives in route group
2 and route group 4. These route variations include P7a, P7b, P7c, and Pad near Willcox Playa (route
group 2) and U3aPC near the Tucson International Airport (route group 4).These variations of routes
analyzed in the Draft ElS are included in this Final ElS based on requests from the public and cooperating
agencies (see chapter 8).

Names for the various routing alternatives used throughout this ElS are defined as:

• Proponent Preferred .- South line's preferred route as proposed in their ROW grant application
(considered a subroute, composed of segments).

Proponent Alternative - South line's alternative route as proposed in their ROW grant application
(considered a subroute, composed of segments),

Local alternative - Localized route options proposed by South line or developed by BLM and
Western in coordination with cooperating agencies to address specific resource issues, and

Route variation .- Minor variations in routes developed by BLM and Western in response to
comments on the Draft ElS.

2.6.1 Process

Alternatives Developed by Southline

As described in Section 2.2, "Route Selection Process," South line prepared a routing study to identify
viable routes, evaluate potential environmental and land use constraints associated with those routes, and
identify the optimal route alternatives for the proposed Project. Through this process, South line submitted
"proponent preferred routes" to BLM for the ROW grant application. The process of preparing the routing
study and selecting South line's preferred routes was needed to develop a Project proposal for review by
the agencies and to initiate the NEPA process.

l

l

l

l
l

South line's siring process was iterative, wherein a number of reasonable routes or segments were
identified as possible alternatives and then studied using a geographic information system (GIS)-based
evaluation process. For the siring process, South line collected data, identified major on-the-ground
features, arid coordinated with land management agencies and landowners. South line also adjusted
possible alternative routes in response to input from its stakeholder outreach, and from early outreach
with the BLM and Western.

The primary focus of the routing process for the New Build Section was to analyze existing linear
facilities to identify arid eliminate those initial route segments that did not conform to the overall

EXHIBIT 1.74e
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objectives of the Project. These included route segments that were duplications of other options that had
better overall routing potential. as well as other segments that were unusable because of their
alignment/direction.

The screening process was augmented by a public engagement program that was designed to identify
stakeholders and to work closely with these stakeholder to discuss the Project and obtain their input to
the routing study process through direct interaction with the Project team. This approach was used for
both the New Build and Upgrade sections of the line. Through this siring process, South line ultimately
selected a set of preferred alternatives ("Proponent Preferred" and "Proponent Alternative") and
eliminated a number of routes, some due to public input and others as a result of constraints or because
they did not meet the technical needs of the Project.

Southlines routing process is described in detail in the "South line Transmission Project Routing Report"
(South line 201 Za); the report is available online.°

Alternatives Developed by the Bureau of Land Management and
Western Area Power Administration

The BLM and Western, in coordination with the interdisciplinary (ID) team and cooperators. developed
alternatives to the proposed route in order to address issues raised by Federal land management State and
local agencies, and the public. WWEC data were considered (figures 2-l6a and 2-l6b), and South line
provided input on the reasonableness and suitability of the BLM- and Western-developed alternatives.

Because South line's routing process was so interactive and included extensive stakeholder outreach and
early screening with Western and BLM. agency alternatives developed through the NEPA process
resulted in only small route variations around local resource conflicts. Through the Federal scoping
process, routes identified by South line were considered, and, in some cases, new local alternatives
were added, based on the public and agency comments, ll) team and cooperating agency input.
The alternatives development process included the evaluation of the following:

Environmental concerns expressed during scoping. including the potential for major
environmental impacts,

Consideration of the BLM and DOE NEPA guidelines, including recommendation to evaluate or
dismiss; and

Review of all route alternatives and rationale by cooperating agencies and the ID team.

2.7 TRANSMISSION LINE ROUTE ALTERNATIVES

South line's Proponent Preferred and Proponent Alternative routes were divided into four route groups and
then into subroutes within each route group. Route groups were established based on geography, common
resource issues. and interconnection points (substations), as shown in figures 2-16a and 2-l6b. These four
geographic route groups allow for localized comparisons among subroutes and local alternatives.

Transmission line route alternatives developed by the agencies are "local alternative" options that attempt
to avoid or minimize negative impacts to specific environmental or socioeconomic conditions. The
naming convention and labeling style for each local alternative is based on nearby geographic landmarks
(e.g.. north of Deming (DN), local alternative No. I (DN I )).

6
Available at: http://www.southlinctransmissionprojectxom/liles/Routing_Reporl_AppA andFigures_0424 I *tinal.pdl.
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2.

il
l

The four route groups are:

I . Route group l: Afton Substation to Hidalgo Substation (New Build Section);

Route group 2: Hidalgo Substation to Apache Substation (New Build Section),

3. Route group 3: Apache Substation to Pantano Substation (Upgrade Section), and

4. Route group 4: Pan taro Substation to Saguaro Substation (Upgrade Section).

Local alternatives were developed consistent with NEPA (40 CFR l 502.l4). which requires Federal
agencies to "rigorously explore and objectively evaluate" a range of alternatives to the proposed Federal
action. In addition, the route alternative alignments were sited to address issues raised by land
management agencies, local government. individuals, and organizations. Agency cooperators and the lD
team provided input on the reasonableness and suitability of these BLM- and Westerndeveloped local
alternatives.

I .

2.

The following considerations were used to further evaluate alternatives:

Did the alternative meet the underlying Project stated objectives for the proposed Project?

Is the route alternative consistent with the policy objectives for the management of the area
(e.g., in conformance with land use plans)?

3 . Is it substantially similar in design or does it have substantially similar effects as an alternative
that is already being analyzed?

Did the route alternative address and resolve resources conflicts and/or identified issues?4.

5. Did the route alternative cause fewer adverse environmental effects (fewer detrimental effects,
less severe effects. or shorter-term effects) than the proposed route for at least some resources?

Some local alternatives were considered but eliminated from detailed study because they do not meet the
criteria for a reasonable alternative (listed above). A discussion of alternatives considered but eliminated
can be found in section 2.9.

Route groups, subroutes, local routes and route variations are listed in table 29 followed by a description
of each alternative subroute and local alternative presented by route group. An overview of the route
groups and segments is depicted in figures 2-1 pa through 2-17d; details of the route groups and segments
are depicted in figures 2-l 8a through 218j.

Table 2-9. Summary of Route Groups Subroutes Route Variations and Local Alternatives

Total Miles Segments

147.1

141.1

PI P2  PP  Pea

S1 S2 SO S4 S5 S6 S7, SO

Dn1 B  c  D

955

96.0

Pub P4c P5a P5b Pea Pub Plc P7 PB

E F Ga Go Gc I J

P7a P7b P7c P7d

Subroutes

Route Group 1:AftonSubstation to Hidalgo Substation

Subroute 1.1 Proponent Preferred

Subroute 1.2 Proponent Alternative

Route Group 1 Local Alternatives

RouteGroup 2: Hidalgo Substationto Apache Substation

Subroute 2.1 Proponent Preferred

Subroute 2.2 Proponent Alternative

Route Group 2 Route Variations

Route Group 2 Local Alternatives LDS LDS LD3a. LD3b LDS LD4Option 4
LD4Option 5 WC1
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Tab le  2 -9 .  Summary  o f  Route  Groups Subrou tes  Route  Var ia t ions  and Loca l  Al te rna t ives  (Cont inued)

Total Miles Segments

70.3 U1 a u1 b U2 Una

H

Subroutes

Route Group 3: Apache Substation to Pantano Substation

Sub route 3.1 Proponent Preferred

Route Group 3 Local Alternatives

Route Group 4: Pantano Substation to Saguaro Substation

48.3Subroute 4.1 Proponent Preferred U3b U3c U3d, Use, Ulf U3g ugh Uri
U3j U3k lai U3m UP

U3aPCRoute Group 4 Route Variation

Route Group 4 Local Alternatives MAI TH 1a TH 1b TH1c TH1Option
TH3Option A TH3Option B TH3Option c
THea THrob

2.7.1 1:Route Group Afton Substation to Hidalgo Substation

General Description and Issues

This route group fa l ls  w ith in the New Bui ld  Sect ion. The cr i t ica l publ ic  concerns expressed for the
proposed Pro ject in  th is  route group inc lude north-south-trending w i ld l i fe  l inkage and migratory b ird
pathways, potentia l habitat fragmentation, potentia l confl ic t w ith national scenic and histor ic tra i ls, and
potentia l confl ic t  w ith land uses. Specif ica l ly ,  there are known migrat ion pathways for sandhil l  crane
(Grus canadensis) that bisect this area in two general northeast-southwesterly f l ight paths. In addit ion,
several agency and public comments indicated that the Proponent Alternative (subroute 1.2) traverses
largely untouched open space, agricultural areas, and important wild l i fe habitat.

l

In addit ion. th is route group crosses near several v isually and environmentally important mountain ranges
and natural topographic features, such as the Flor ida Mountains, Potr i l lo  Mountains, Cedar Mountains,
Lewis F lats.  and Playas Val ley. which support important w i ld l i fe  connect ions and inc lude the West
Potr i l lo  Mounta ins .  Aden Lava F low  Mount  Ri ley ,  and  F lo r ida  Mounta ins  Wi lderness  Study  Areas .
Finally, within this route group. the proposed Project and alternative route each cross the Continental
Div ide  Nat iona l  Scen ic  T ra i l  (CDNST) and the  But te r f ie ld  Over land Mai l  and Stage Route /But te r f ie ld
Over land Tra i l  Nat iona l  l l is to r ic  T ra i l  (But te r f ie ld  Tra i l )  in  th ree p laces.

Subroute 1.1, Proponent Preferred

Sub route l . l  (Proponent Preferred. New Bui ld  Sect ion) extends approximate ly  147 mi les between Las
Cruces and Lordsburg and general ly heads west a long I-  l  0 and north around Deming, "ending"just east
of Lordsburg at the exist ing Hidalgo Substation. This route also includes a 3 I -mile- long, north-south
a l ignment west o f  the Potr i l lo  Mounta ins.  Subroute l . l  inc ludes segments Pl ,  PP. PP. and Pea
(see f igure 2-17a). More than 75 percent ofsubroute l . l  is  adjacent to, and routed along, l inear features
such as existing transmission and gas lines (table 2-10).
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mo
sm
O9ocu
9
vm3»m3ogt U 9

53gr
so
A

4336858
5 » ` 2 -2&_ o n

2="3§§l22§
3 ° ° 8 g n
s 348 888*. :pa w;s 4:: ~-8H m

w eGs
58
s

-1
E
»Ag§.

w89
»3Es

w
L

m
cU
4
g
S
-o

8

* M=mY88
,g5

g u p M

§§~€§§
smages-
§§805&8
8§x-g*g 2
8490 m
38§"§§§
§mg§g§_
Q - m u

a§§23-
= sg

vm¢mgo
»E
A

Ge

83
gm
83g~
$8
L

cw
8
mcU
I l
E5
3

§!§°>s9
882588=
8882328

g q

am3~
°is,gL

6
38

88g
we=ugGs

uom
h

m
n-

01/1

§3m
89
A

s
5
is
*

gm
38
is
u

go
No
4

>
8§~
=22:.

3 2 -
* Q

§2§°>gm

sga§§§
835-sam ° ° 3_
4 § K 5 ;
g 4

§=§° gm
4§3 a§§§

- 8agiigz
g z

E
H

59

§8
m§
go
~H
*

4zu
b
g
a:

mm=m
go
myL

°4g°>wm

3X§8§§§EM"8*S
93 s¢3°8
8§3ls°Iz

"9
84
is

m

688»8
A

0 -
1

gm
38
8:
A

mm£m
Qof
: el  W
L
.

88
88
.s
P

8  m h o € g m g m

3§§§Q§§ 38€°$§§s s358¢§¢8 $8
3¥3--' P

a
R

n g m

§s§§€e§3205839
8§§a§2"
g 1

>

4r
s o

61s
e:
m

4Iu
b
2a
:
n

qz29
go
Ag
*

88
as r
is
b

39
ggo
.a

sa

4
Iuu

39
gt
.a.

u m

gt
QS
*

W M
: 4g°3
: uo M
L

gs8§>gm
2883833
§ggg 3i8

M83-
* ` 3 * M

§§§=§§§- 12o
8¥x~:§a
8 , , , s o .
. 8 5 "

38 n
a- ~v§§83§§ig

3 :

Q
3
•
4
c
Y
g•
A

mo
SI
s1

g

- a n ~ u- -
§8 s§§3§§§§§§
3893884 §4 8
;32§889§52;5

a a c ~ 1 » ~
§23§8s§&3§&§
E n o : 3 8 3 g

B : 3 3 -

Si 2 8s8~
38§§§33:§
*¥§§8-2°3 2 5 2

`s*9;n.
"§238 38

8§°E5§§5
3§8%§==3*°=§888
838 53°:3=8 28!=55 g 82° a- a
~3S§ 38
S 5 §

9
3 3
u
W
gg
osm
A

9
3

3
s

§

v
:

g
o

s
m

A

p a

=s
is

v5:

3

S 882 9
$83853
ngégig
§s883Y
33-§3§
a U;-I



1

Summary of Significant BLM and WAPA ROD Conditions and Applicability of
Those Conditions to the Southline Project

BLM ROD

The Bureau of Land Management ("BLM") right-of-way ("ROW") grants to South line and
WAPA require both WAPA and South line to comply with the BLM and WAPA stipulations
described and referenced in the attachments to the BLM Record of Decision ("ROD").
Application at Exhibit B3 (BLM Roe), Exhibit STL-1 at B-14.14.

The BLM ROD also requires South line and WAPA to meet the requirements of the other
major authorizing agencies for the Project concerning any necessary Federal and State permits,
licenses, and/or approval and consultation requirements on Federal lands as identified in Table
1-5 found on pages 20 through 23 of the Final ElS for the South line Transmission Project. ld.

The BLM ROD is contingent upon South line and WAPA meeting all terms, conditions,
and stipulations contained in the BLM ROD, including the following:

South line and WAPA must follow the construction procedures and mitigation
measures described in their application and supplements for BLM ROW grants as
identified in the Final ElS as modified. These mitigation measures are included
within the BLM ROD as the NEPA Plan of Development ("POD") and Framework
Plans.

South line has provided the BLM with a NEPA POD dated March 2016 (included as
Attachment A to the BLM Roe) detailing how the transmission line and
associated facilities will be constructed in compliance with the BLM ROW and
short~term ROW terms, conditions, and stipulations. South line and WAPA must
comply with all required environmental protection measures and Proponent
Committed Environmental Measures ("PCEMs") outlined in the NEPA POD and
Framework Plans to the satisfaction of the BLM.

South line and WAPA must construct, operate and maintain t"18 facilities,
improvements, and structures within the BLM ROW and areas authorized by the
short-term BLM ROW in conformity with the NEPA POD dated March 2016.

South line and WAPA must comply with the terms and conditions of  the
Programmatic Agreement ("PA") developed between Section 106 consulting
parties and signed by the BLM, the State Historic Preservation Officers in Arizona
and New Mexico, the Toho ro O'odham Nation and the Advisory Council on
Historic Preservation ("ACHP"). The PA is included in Attachment C to the BLM
ROD. Pursuant to the PA, a Historic Properties Treatment Plan ("HPTP") will be
develop ed for the treatment of affected historic properties.

EXHIBIT
Il 5§4'40



South line must comply with all the agreed upon plans, deliverable, activities, and
funding set forth in the Memorandum of Agreement between the Arizona Game
and Fish Commission and South line.

Application at Exhibit B-3 (BLM ROD), Exhibit STL-1 at B-14.15. For a description of the POD,
see Application at Exhibit B-3 (BLM ROD), Exhibit STL1 at B-14.43 through B-14.50 (appended

as Exhibit A to this Exhibit).

l

l
l

All of the requirements described above apply to South line on all BLM land within the
CEC Upgrade and CEC New Build Sections and to WAPA on all BLM land within the WAPA
Upgrade Section. Application at Exhibit B-3 (BLM ROD), Exhibit STL-1 at B-14.10, 14.12-13, 14-

16. See also Exhibit STL-29 (Excerpt from BLM ROD).

WAPA ROD

The WAPA ROD commits both WAPA and South line to implement the PCEMs identified

in Table 2-8, Project PCEMs by Resource, of the Final ElS. Exhibit STL-19 (WAPA ROD). The
PCEMs in Table 2-8 are the same as those included in Table 8-2 of the BLM ROD. See Exhibit

STL-30 (BLM ROD PCEMs), Direct Testimony of Cara Bellavia.

The PCEMs apply to both South line and WAPA on the CEC Upgrade and WAPA Upgrade
Sections, respectively. Exhibit STL-19 (WAPA ROD).

South line Commitment

South line independently commits to follow the BLM ROD too, including the PCEMs,
throughout all nonWAPA portions of the Project, including specifically the CEC Proposed
Route.

'74



30 miles of 345-kV doublecircuit electric transmission line between New Mexico State Route 9
(NM 9) and Interstate 10 (I10) east of Deming in Luna County. New Mexico to provide access
for potential renewable energy generation sources in southern New Mexico. This segment of the
Project is included in the analysis but development of this segment will be determined at a later
date;

one new substation in I.una County (proposed Midpoint Substation) to provide an intermediate
connection point for future interconnection requests; and

substation expansion for installation of new communications equipment at and connection to
two existing substations in New Mexico and one in Arizona.

The Upgrade Section (Apache-Saguaro) will include:

replacing 120 miles of Westerns existing Saguaro-Tucson and Tucson-Apache 115kV single
circuit electric woodpole Hframe transmission lines which date to 1951 with a 230kV double-
circuit electric steelpole transmission line. In locations where needed and where possible an
additional 50 feet of ROW adjacent to the existing 100foot ROW will be obtained for the new
230kV line. This Upgrade Section is defined by endpoints at the existing Apache Substation.
south of Willcox in Cochise County Arizona to the existing Saguaro Substation northwest of
Tucson in Pinal County Arizona:

2 miles of new build doublecircuit 230kV electric transmission line Io interconnect with the
existing Tucson Electric Power Company (TEP) Vail Substation located southeast of Tucson arid
just north of the existing 115kV Tucson-Apache line; and

connections to upgrading of and modifications to or expansions at 12 existing substations in
southeastern Arizona including installation of new bays transformers breakers switches
communications equipment and related facilities associated with the voltage increase and
compatibility with the existing substations. Depending on design arid engineering considerations
at sonic locations substation expansions may require a separate yard.

l

1.3 PURPOSE OF THE PLAN OF DEVELOPMENT

This POD was developed to meet the requirements outlined iii 43 Code of Federal Regulations (CFR)
2804.25(b). Under these requirements, the BLM may request information necessary to process a ROW
application; this request for information may include a detailed construction, operation, rehabilitation, and
environmental protection plan, i.e., a "Plan of Development" and any needed cultural resource surveys or
inventories for threatened or endangered species. On Federal lands administered by the BLM, the POD is
an enforceable stipulation of the BLM ROW grant and pertains not only to the construction of the Project.
but also to the operation and maintenance phase of the ProjeCt. On other lands, Southline or Western will
adopt the stipulations and measures in the POD where appropriate.

This POD outlines the stipulations and mitigation measures (herein also Proponent Committed
Environmental Measures (PCEMs)) identified in the Environmental Impact Statement (ElS) that must be
followed during construction, operation, and maintenance of the Project, for which the BLM and Western
are the joint lead federal agencies. The POD also is intended to be used Project-wide as (1) a summary of
Project environmental requirements and protection measures and (2) a description of the processes and
procedures that will be used to ensure compliance with the requirements of the BLM Western, and other
Federal, State, ardor local agencies, as appropriate.

While neither BLM nor Western has the authority to enforce the POD and its PCEMs on State or private
lands, BLM expects that most landowners would want the same protections afforded resources on BLM
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administered lands to be extended to their properties as well. Therefore. BLM anticipates that the PCEMs
and other specific stipulations and methods identified in the POD will largely be implemented over the
entire length of the Project regardless ofjurisdiction. Since Southline and Western will have to obtain
ROW leases from other Federal and State agencies and many different private landowners it is not
possible at this time to identify the specific provisions applicable to these leases. Most of the PCFMs are
based in laws regulations permit requirements BMPs and standard construction practices arid would be
implemented on nonBLM lands although inspections monitoring and reporting would likely be handled
through different processes and procedures.

l

The agencies recognize that the POD is a living document and as such provisions therein may be
modified augmented or deleted as appropriate. For nonBLM administered lands Western will likely be
the lead Federal agency overseeing implementation of and compliance with the suite of PCEMs and other
environmental protections identified in the ElS and supporting documents. State and private landowners
may add additional requirements to those identified in the ElS and POD or opt out of certain measures as
negotiated by South line and/or Western with each landowner during ROW acquisition. Certain parts of
the POD will not be applicable to or appropriate for non-BLM administered lands; examples include
BLM reporting requirements stipulations specific to the BLMs ROW grant at the BLM variance
process. BI.Ms environmental inspection and verification process is also quite different from Western s
and Westerns process would be followed on State and private lands. Regardless of which agency is the
lead or the differences in the process followed the environmental protections identified and committed to
in the ElS will be implemented (with the possible exception of the landowner required additions or
deletions mentioned above). On BLM administered land, all stipulations arid PCEMs identified as
applicable in any of the POD volumes should be adhered to for the life of the BLM ROW grant.

The BLM Las Cruces District Office and the Safford and Tucson field offices have required ROW grant
holders to contract with an independent entity (i.e. a compliance inspection contractor (ClC)) who will
conduct environmental compliance inspections during the construction phase of the Project. The objective
is to monitor for compliance with environmental stipulations designed to protect the environment and
prevent impacts from exceeding those described in the ElS or other permit approvals. The ClC will
monitor and oversee implementation of the POD on all BLMadministered lands as described in
Appendix AS - Environmental Compliance Management Plan of this POD.

1.4 ORGANIZATION OF THE PLAN OF DEVELOPMENT

The POD is organized into two major volumes. Volume I contains chapters l through 6 and the
appendices. Volume II includes engineering mitigation, and environmental mapping which support
information presented in Volume I. Following is an overview al the information contained in these two
volumes.

1.4.1 Volume I

Volume I of the POD is intended to provide the reader with a general overview of the Project and key
elements of the POD (chapters 1-6) and detailed information regarding the required PCEMs protocols
and procedures for the construction operation arid maintenance of the transmission line and ancillary
facilities (appendices). While chapters l through 6 provide general information the appendices (along
with the mapping materials in Volume II) are more detailed and have been designed to serve as stand-
alone documents that may be readily updated and refined. Following is an outline summary of the
information and materials presented in chapters 1 through 6 and the appendices of this POD.

Chapters I through 6 include the following information:
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Chapter l - Introduction - Introduces the Project discusses the purpose and organization of the POD;
explains the PODs relationship to other documents; and lists required authorizations permits and
approvals required for construction.

Chapter 2 - Roles and Responsibilities - Explains the roles and responsibilities of the Project team and
discusses Project communications and notification procedures.

Chapter 3 - Project Description - Describes the Project components/facilities (structures. foundations
conductors access roads. substations etc.) land requirements construction disturbance, ROWs, and the
Projects relationship with other related ROWs and utilities.

Cha tee 4 - O aeration and Maintenance - Provides information related to the o aeration and maintenanceP P P

of the Project s transmission line(s) once construction is complete including public and environmental
protection and vegetation management.

Chapter 5 - Environmental Mitigation Measures - Includes a brief overview and introduction of the key
environmental concerns associated with the construction of the Project and relevant mitigation
measures/PCEMs to be applied in order to avoid or minimize potential effects.

Chapter 6 - Literature Cited - Provides the references and literature cited in preparing the POD.

There are four appendices (A through D). organized as presented below:

Appendix A .- Construction Considerations - This appendix provides detailed information about the
specifics of construction including the following:

A1 Flagging Fencing and Signage Plan
A2 Geotechnical Investigation
AS Project Construction
AS Special Construction Techniques
A5 Construction Workforce
AS Environmental Compliance Management Plan

Appendix B - Environmental Protection / Framework Plans This appendix includes the following:

Bl Access Road Plan
BE Traffic and Transportation Management Plan
BE Stormwater Pollution Prevention Plan
BE Spill Prevention Control and Countermeasures Plan
B5 Historic Properties Treatment Plan
BE Blasting Plan
BE Plant and Wildlife Species Conservation Measures Plan
B8 Erosion Dust Control and Air Quality Plan
BE Hazardous Materials Management Plan (HMMP)
B10 Emergency Preparedness and Response Plan
B11 Noxious Weed Management Plan
B12 Fire Protection Plan
B13 Stream Wetland Well, and Spring Protection Plan
B 14 Soil Management Plan
B 15 Reclamation Vegetation and Monitoring Plan
B16 Health and Safety Plan (HASP)
B 17 Avian Protection Plan (APP)
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i.

B18 Waste Management Plan
B19 Helicopter Flight Plan/Flight and Safety Plan
B20 Decommissioning Plan

Appendix C - Transmission Construction and Vegetation Management Standards - This appendix
includes the following:

C1 Transmission Construction Standards
CO Vegetation Management Standards

1.4.2 Volume ll

Three sets of maps form Volume II of the Final POD. These maps contain regional to detailed
information including sitespecific instructions to guide the construction of the transmission line and
associated facilities as described below. Files lo III incIu(/1v/ with Finn/ POD (post Final ElS) - not
im ludc°d levin.

1.5 RELATIONSHIP WITH OTHER ENVIRONMENTAL
DOCUMENTS

3i
i

i

This POD includes measures for avoidance, minimization, and mitigation of environmental impacts
resulting from the implementation of this Project as identified in the ElS (called PCEMs) and approved in
the BLM Record of Decision (ROD). This POD incorporates the various regulatory approvals, permits,
and other authorizations that contain environmental requirements, including those measures stipulated in
Resource Management Plans (RMPs) for the BLM Las Cruces District Office and the SanfOrd and Tucson
field offices. The relevant approved and proposed management plans (and plan amendments) are
presented in table I.

Plan Date

Doccmber 1993

Table 1. Applicable BLM Land Use Plans and Planning Documents

Lead Off ic e

Las Cruces District Office

Safford Distric t Ollice

Tucson Field Office

August 1991

July 2003

Resourc e Management  Plan

Mimbres Resource Area

Safford Distric t RMP

Las Cienegas RMP

Phoenix RMP December 1988

Project Applicability

Afton-Apache

Apache-Saguaro

Apache-Saguaro

Apache-SaguaroPhoenix Distric t Office Tucson Field
Office. Sanford Field Office

Arizona State Office

BLM Department of the Interior (DOI)

BLM DOI

January 2013

October 2012

November 2008

Arizona

Arizona New Mexic o

Arizona New Mexic o

Restoration Design Energy Project

Solar Programmat ic  ElS (PEIS)

Westwide Energy Corridor PEIS

The TnCounly RMP is In progress. When approved. the lrlCounty RMP would amend the portion at the 1993 Mimbrcs RMP (BLM 1993) that covers
Dona Ana County.

1.6 FEDERAL, STATE, AND LOCAL PERMITS

Table 2 provides a listing of the laws, regulations and guidelines that are related to energy generation and
development of transmission infrastructure and the associated permits and approvals.
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